

















coe — American 





iy ary “ , r 
4 (‘| HWS Vol. 51, No. 3 





RS! Tite MACHINE SHOPS oF¢ 


L _ By Frank A. Foster 

















HAT the economic awakening of China is at hand 

is shown by the demand for machinery to replace 

the old hand methods and by the increase in the 
number of both large and small machine shops. The 
withdrawal of a certain amount of foreign capital and 
the decrease in foreign en- 


The idea of the Chinaman as a machinist, and a good 
one, may sound novel to those who have always con- 
nected him with the laundry and the rice fields. Under 
the old régime his tools were crude and his methods 
antiquated, but the establishment of a_ republican 
government and contact with foreigners are making 
changes which may mean opportunity to the American 
machine-tool builder. The author gives valuable sug- 
gestions along this line from the point of view of an 
engineer who lives in the country and knows the people. 





the machine-shop industry in general, which is full of 
promise for the future. 

Machine shops of such varied character may be seen 
almost side by side in China that it is interesting to 
trace their evolution. The treaty ports present the 
greatest range of develop- 





terprise have also had their 
effect in stimulating the 
Chinese to produce what 
they could not import. 

The increasing number of 
cotton mills and tanneries 
and the revival of the tea 
industry call for machinery, 
much of which must be im- 
ported under present condi- 
tions. Its use will also re- 
quire the importation of ma- 
chine tools for its mainte- 
nance and repair, and will 
have a stimulating effect on 





ment, from the tiny shop 
open to the street and 
tucked away in some narrow 
lane, to the large govern- 
ment and railway shops em- 
ploying hundreds of hands 
and the shops established by 
foreigners but employing 
native labor. 

The small shops still use 
many of the old-fashioned 
hand-made tools—files of 
such weight and length that 
one end is supported by an 
iron loop, drills that get their 





























FIGS. 1 TO 3. JAPANESE LATHES, DRILLING MACHINES AND GRINDING WHEELS 


Fig. 


1—Hand-driven Japanese lathe. Fig. 





2—Drill press and grinding wheel Fig. 3—Lathes and shafting. 
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in common use in al- cutting tool. I men- 
most every Chinese Wii “wr tion this to show the 
village. Some of the ingenuity of the Chi- 
looms turned out are ih ’ nese machinist, who 
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figured goods. devising means for 

A few of the larger doing jobs too big for 
shops are making ma- PURE Aw Chin airy Aa ripe his shop. 
chine tools which FIG. 4. CHINESE SHOP IN TIENTSIN A shop in the 
probably satisfy their Japanese concession 


customers, but which to the American buyer and user, 
seem very light and poorly designed. The machines made 
in one Tientsin shop have machine-cut gears, but the 
ones from the smaller establishments are cast and filed. 
This shop makes several sizes and types of lathes and 
small planing and milling machines, all of which, except 
perhaps the milling machines, have apparently been 
copied from European models of a rather old style. 

Besides machine tools, this Tientsin plant builds steam 
engines, foundry blowers, fans, lithograph and printing 
presses, etc. At present it is working on a contract 
for machine guns. The shop is electrically lighted, 
as will be seen by Figs. 2 and 3, has a good drafting 
department and analyzes the coal and iron used in the 
foundry and the iron turned out. 

Fig. 4 shows another Chinese shop, which is owned 
by a genial old gentleman who learned his trade in a 
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boasted several lathes and two drill presses run by a 
steam engine. This small planing machine was run by a 
hand-power drive made by putting a pinion shaft with 
crank through the bed and gearing it to the gears of the 
machine. The direction of motion was reversed by 
turning the crank backward. 

The largest foreign-managed shop in the city, a 
French one, has just gone into the hands of the 
Japanese, who have removed the machinery to another 
locality. The gradual acquisition of machine shops and 
equipment by the Japanese is a general cause for remark 
among the trade and is viewed with a certain amount 
of alarm. 

The foreign concessions of the treaty ports are grow- 
ing rapidly and require a large amount of repair work, 
which is handled partly by foreigners and partly by 
native workmen. Several nationalities have concessions 
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which form independent municipalities closely adjoining 
each other on the borders of the native city, having 
water-works, fire departments, electric-light plants and 
even, in the French concession, an extensive electric 
street-railway system. 

Peking, the inland capital of China, has always been 
to the Occidental the embodiment of the mystery, con- 
servatism and age of the Orient. Its political im- 
portance, character and situation in a region which 
was until lately largely agricultural make it seem a 
most unlikely place in which to find machine shops. 
There are, however, several interesting shops and 
foundries to be found. One shop under French manage- 
ment is able to handle contracts for structural-steel 
work, machinery, boilers and in fact almost anything in 
metal or wood. Figs. 5 and 6 show the interior of 
this shop and the arrangement of the shafting. The 
machinery is of French make or design and the shop 
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weather of this climate fairly well and admits about 
the same amount of light as the thick glass used in 
some American shops. It is easily and cheaply replaced 
in case of. damage and is a fairly good heat retainer. 
As most Chinese buildings are surrounded by high 
masonry walls the need of glass to keep out thieves 
and other undesirables is not felt. 

The machine tools made by this concern were hardly 
up to date. They were fairly well made, but rather 
light and showed the influence of European types. The 
gears were milled, but there was no attempt made to 
scrape the bearings on sliding or revolving contact sur- 
faces. The iron used was of poor quality, which may 
have been due to its high prices and scarcity. The 
lathes were of the gap type, which is extensively used 
because of the variety of jobs that come to the Chinese 
machinist and the few tools he can afford. 

Some of the old tools used by the Chinese are very 
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FIG. 7 


methods show foreign influence, although the foreman 
and workmen are Chinese. Some idea of the work 
done here is given by the large gas-engine piston shown 
in Fig. 6. The speed of the machinery is much above 
the average of Chinese shops, although it hardly ap- 
proaches that of American practice. 

A more interesting shop was found in the southern 
part of the city. It was entirely under Chinese man- 
agement and was one of a series of manufacturing 
plants under the control of a concern called the Yung 
Tseng Kung Chang. This company is particularly 
interesting because of the variety of its manufactures, 
which include all sorts of leather goods, from boots 
to suit cases; cloth goods for uniforms and civilian 
attire; gold lace and ornaments for unifor.ns;: swords, 
drums, bugles and other band instruments; machine 
tools, steam engines, boilers and hammers: presses and 
rolling machinery. The shops for the various depart. 
ments were located in different streets in the neigh- 
borhood of the main office. 

Figs. 7, 8 and 9 show views of the machine shop, 
and Fig. 10 a steam hammer which had just been 
finished. Fig. 11 shows a group of the machinists, and 
Fig. 12 the officials of the company. The windows 
that appear in these illustrations are of the typical 
Chinese kind—stout, translucent paper pasted over an 
ornamental lattice frame. The paper resists the 





SHOP IN PEKING 


crude, but turn out surprisingly good work. Among 
them are several forms of simple wood-turning lathes 
which have either a fiddle-bow or foot drive that fre- 
quently reverses the direction of rotation. The head- 
piece of this article shows one of these lathes operated 
by the caretaker of a temple perched on a rocky ledge 
in the mountains of Shansi Province. In his spare time 
he makes souvenirs out of pieces of cedar picked up 
on the ledge for the devout people who make an annual 
pilgrimage to the temple. 
With tools of this sort it 
Chinese machinist shows 
adaptability. He has to. 


is small wonder that the 
skill, resourcefulness and 


STANDARDS OF ACCURACY 


The lack of any real standards of measurement in 
China does not make for accuracy in any of the trades. 
Foot rules used in different places vary in length from 
123 to 144 American in. and are divided decimally. 
As a consequence exactness and interchangeability of 
parts mean very little to the average machinist. Each 
part is made to fit a certain place on a particular 
machine and can be used there only. 

Contact with foreigners is beginning to introduce 
Western scales and standards of accuracy in some of the 
trades. One small shop boasts an 18-in. Darling, Brown 
& Sharpe slide micrometer obtained from a Peking 
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FIG. 8. PRESSES AND GRINDSTONE 
looter in 1912. The proprietor of this particular shop, 
whose equipment consisted only of a Japanese lathe 
and a hand-driven drilling machine, was making parts 
of telephones and other electrical apparetus, bicycles, 
large brass grease cups, jackscrews and a centrifugal 
pump of foreign design. His motive power was one 
husky coolie who turned the crank attached to a large 
flywheel belted to the lathe. 

Having occasion to have some taps made for tapping 
wood I called at this shop and gave the lathe man a 
working drawing of the pieces, such as would be used 
in America. Although the man did not know a word 
of English he understood what was wanted. The 
Arabic figures did not bother him, as their use is taught 


in all Chinese schools. 


ESTABLISHING BRANCHES OF FOREIGN CONCERNS 


With the proper leadership, a foreign concern, in my 
opinion, could establish a branch works employing ma- 
chinists here to good advantage, and its success would 
depend on the man in control. He would have to be 
broadminded and not above meeting his clients on an 
equal footing and patiently and systematically teaching 
his workers the newer and better ways of doing things. 
Far too many of the men who have undertaken business 
propositions in China have been of a class that either 
could not or would not meet these conditions, and the 
Chinese, who are naturally a proud 


FIG. 9. PATTERNMAKER AND WINDOW 

In many of the purely Chinese machine shops the men 
are served their meals in the shop, and in some of 
them some of the men sleep on the premises. In the 
blacksmith shop one may often see a large cast-iron 
pan of food cooking over the fire while the forging work 
goes on. This does not mean that the men are des- 
perately poor, but that the economic condition of the 
country has taught the workmen many frugal ways 
that in themselves are quite praiseworthy. The cost of 
living in China is so much lower than in most other 
countries that although the pay of skilled workmen may 
seem small to the foreigner accustomed to paying much 
higher prices for everything, the ratio between the 
wages earned and the cost of living is not so very far 
from that of other countries. Skilled artisans occupy a 
fairly good position in society as producers, and like 
those of some other countries one could very easily name 
they have a very comemndable, self-respecting and in- 
dependent character. 


INTRODUCING AMERICAN MACHINE TOOLS 


There are comparatively few large machine shops 
entirely under Chinese control, but the number of small 
shops is increasing rapidly, a fact which should appeal 
to the American machine-tool builders. Other nations 
are making efforts to get into this market early; why 
not America? According to a recent statement by the 

Bureau of Foreign and Domestic Com- 





and self-respecting have come 
to look on all foreigners as of the same 
class who scorn to meet them on fair 
Too much has been 
left to native underlings and too 
little effort made to understand the 
human material with which they must 
work and with which they must 
iustly and accurately reckon if they are 
to be 

It has been the practice of many 
foreigners in China to employ Chinese 
carry on 


race, 


and equal terms. 


successful. 


agents or compradores to 
their business transactions instead of 
learning the language and customs of 
the people and so conduct their busi- 
ness personally. The practice is chang- 
ing, and many are finding that it is 
more conducive to success and peace 
of mind to be directly in touch with 


the people with whom they deal and 





merce, Washington, the trade with 
China in machine tools increased al- 
most 200 per cent. since 1916; Japan’s 
share has increased 300 per cent., that 
country taking not only its own share 
of the total increase but also practi- 
cally all of the trade of Great Britain 
and France. The German influence, 
which was much in evidence in all 
kinds:of machinery activity in China, 
has practically vanished. 

With the continually increasing de- 
mand for and use of: machinery here 
it opens the way for a good machine- 
tool market. The end of the European 
war makes the prospect bright for 
greatly increased activity in enter- 
prises requiring machinery, and be- 
hind all machinery stands the machine- 
shop and its machine tools. Ameri- 
cans stand favorably in the eyes of the 











with those in their employ than to be 
at the mercy of a go-between, FIG. 10 
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Chinese and they would be welcomed 
in the Chinese market at the pres- 
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FIG. Tl. GROUP OF MACHINISTS 


ent time. One of the best ways to enter the Chinese 
market for machine tools is to get in with the schools, 
which are now turning their attention to manual train- 
ing and general technical education. The students who 
have had good American tools to work with will be quick 
to recommend such tools when they are out in the world 
and in a place to advise as to installations of machinery 
and other tools. This is a suggestion which is open 
to the eyes of anybody, American or otherwise, and to 
get the full benefit of this suggestion, action should be 
taken promptly. 


SOME EXAMPLES SET BY THE BRITISH 
EDUCATIONAL INSTITUTIONS 


The English have set the example in this matter with 
their fine, large Hongkong University. Many British 
firms have contributed gifts of machinery to this insti- 
tution, which is drawing its student body from all parts 
of China, but especially the southern provinces. It is 
undoubtedly a wise move on the part of the British 
and Americans should follow their lead. I am not in 
touch with the latest developments of the machine-tool 
trade at home, but if it is possible it would seem a wise 
and businesslike move to look into this situation at the 
earliest moment. Time is an important factor, for 
events are moving fast here as well as in America and 
in most of the countries of Europe. 

















STAFF OF A CHINESE SHOP 
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Pipe Dreams of a Tramp Machinist 
Pop “Falls Out” With Tom 


By GLENN QUHARITY 


The Brookdell Co., where I acquired some of the 
fundamental principles of the machine trade as these 
were understood in the good old days, was and still is, 
located in a comparatively small country town through 
which flows a stream that might be either a river or 
a brook according to the geographical environment of the 
observer. We called it a brook because it flowed, within 
the limits of the town, into a much larger stream which 
was “the river.” 

The actual size of our brook was also extremely sus- 
ceptible to meteorological influence; for instance, in the 
middle of a dry summer it might be difficult to wet one’s 
feet in it, while sometimes in early spring our shop 
would comply with most of Noah Webster’s requirements 
to qualify as an archipelago. On such occasions it be- 
came necessary when one wished to go to the black- 





—— 
smith shop, stock shed, or to the principality of the boss 
patternmaker, to become a navigator, and a boat or two 
constituted a part of the regular factory equipment to 
handle this form of foreign commerce. 

The western boundary of the shop yard throughout 
most of its length was a masonry wall upwards of ten 
feet high—in summer—with the surface of the yard 
level with the top of the wall. It made a fine place for 
the boys who brought their dinners to hang their feet 
off during the noon hour, but when the brook was on a 
rampage the wall disappeared from view and the only 
thing to mark its place was a gradual blending of the 
comparatively quiet lake, which was the yard, into the 
raging, roaring, muddy waters of a torrent. 

The shop floors were about two feet above the ground 
level and all doors opening upon the yard were pro- 
vided with wooden steps which made convenient land- 
ing stages for the fleet. 

On one occasion when an exceptionally mild spring 
had suddenly succeeded a hard winter, the shop yard 
was 18 or 20 in. deep in muddy water at the bottom of 
which were spots of ice which had not yet succumbed 
to the genial influence of spring. 

Tom Jones, our master mechanic, was not at all nauti- 
cally inclined, and put his faith in hip boots. Pop 
Sawyer, the patternmaker, who wasn’t very high but was 
nearly a yard wide, was never quite so happy as when 
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standing up in a skiff braving the dangers of the bound- 
ing main with his trusty paddle. 

One day Pop wanted to see Tom at the same time that 
Tom wanted to see Pop. Intercommunicating telephones 
were not plentiful in those days, so each started for the 
headquarters of the other at the same time. Tom 
swished merrily along in his high rubber boots; Pop 
swashed awkwardly forward in his skiff; they met— 
suddenly—at the corner of the main shop. 

Tom, surprised at finding the object of his expedi- 
tion so expeditiously, sat down, being ably assisted by 
a spot of ice that had remained frozen to the surface 
of the yard. Pop, backing water furiously to avoid 
the head-on collision with Tom, lost his balance and 
also sat down, but not in the boat, for the latter, get- 
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ting an impetus from Pop’s involuntary movement, shox 
out into the stream and went whirling away out of 
sight. 

“’S’matter with you, you old fathead; can’t 
look where you are going?” inquired Tom resentfully. 

“Whad’d’ya think ya air, a light-house?” wrathfully 
retorted Pop. 

“Watcha want anyway?” said Tom. 

“Wanta tell ya the water is up on the floor in the 
pattern shop,” said Pop, “and I’m gittin’ my feet wet.” 

“G’wan back and stand on yer head,” said Tom, “ya 
won’t notice it then, besides I’m gointa order the freshet 


you 


down tomorra.” 
“Go som’er’es and soak yesself,’”’ mumbled Pop, as he 
scrambled to his feet and waddled toward the pattern 


” 


shop. 
“Don’t have to,” cheerfully 
started for the boiler house. 
The freshet had subsided and the yard nearly dried 
out before Tom and Pop could speak to each other 


responded Tom as he 


cordially. 


Jig for Boring Reduction-Gear Housing 
By A. R. ALLARD 

The necessity existing during the last few years for 
performing unfamiliar operations and doing work for- 
eign to the regular line of manufacture has brought 
forth many unusual and interesting methods. The il- 
lustration shows a jig that was developed to machine 
a reduction-gear housing used on some units of Uncle 
Sam’s mosquito fleet. The operations, which consist 
of boring and facing at FE, H, and J, and turning and 


facing at F’, were performed on a vertical boring mill. 
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Previous to this set-up, the necessary planing, drilling 
and fitting has been done on the two partings and on 
the foundation flange which is the locating surface for 
bolting the housing to the jig. 

The lug A of the jig is held by a slip-pin at the 
point B of the locating piece and D is secured in the 
same way at C. In this position the boring and facing 
at E is completed as is also the turning and facing of 
the flange F. This flange is the medium for connect- 
ing the housing to the prime mover and it must be 
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concentric with the bore #&. After these operations 
are completed the slip-pin at D is withdrawn and the 
jig shifted, hinging at B, to bring point D to G, where 
the slip-pin is again inserted. This brings the jig into 
position to bore H. The outline of this bore is shown 
in cross-section in the lower view to give an idea of 
the operation requirements. 

It is important that the center distance between FE 
and H be maintained within close limits and that the 
two bores parallel each other, these requirements being 
necessary in order that the gears may mesh properly. 
Any error that may exist in the jig between the locat- 
ing points D and G is reduced in the job by one-half. 

After boring H the pin at B is withdrawn and the 
jig swung about the pin C (now located at G) until the 
lug A coincides with point J, thus bringing the oil- 
pump bore J into position. Machining this bore com- 
pletes the work and the housing is then removed from 
the jig and another one set up. The operations on the 
next piece are gohe through in reverse order. 
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The Army Ordnance Association 


By JOHN H. VAN DEVENTER 


Editor-in-Chief, American Machinist 


Temporary Secretary, Army Ordnance Association 


This announces the organization of a society for the per- 
petuation of American preparedness, not through the 
maintenance of huge mountains of ammunition and 
piles of guns, but through the conservation of the tech- 


nical “know how” of ordnance engineering. 


The found- 


ing committee is composed of industrial leaders of nation- 
wide reputation whose efforts during the world war were 


of almost immeasurable value. 


They believe that pre- 


serving the “know how” of war by peace-loving America 
will insure ; espect tor right, for order and for justice. 


less position of not knowing how to quickly get 

the materials of war, is the object of the Army 
Ordnance Association, which is now being formed, the 
membership of which embraces thousands of technical 
experts, reserve officers and prominent American man- 
ufacturers. For we learned during the war that 80 
per cent. of preparedness consists in “knowing how.” 
Unpreparedness consists not so much in not having the 
materials of war as it does in not knowing how to get 
them. 

Imagine the potential preparedness value of 10,000 
of the foremost of America’s industrial experts who 
have been through the war game, who know each other, 
who know the sources of our manufacturing capacity, 
who know the kinds of steels and the kinds of chemicals 
and the kinds of machinery that war calls into its serv- 
ice—who keep this knowledge fresh in their minds as 
a national obligation and who keep these relationships 
established to be ready without delay if needed. This 
body of 19,000 men will represent a war handicap of 
nine months in favor of Uncle Sam, should he need 
them, for in the last emergency it took that long to 
find them and get them together. 

The temporary founding committee of this organi- 
zation consists of the following men, each of whom is 
of national prominence in American industry and each 
of whom performed herculean labors for our cause dur- 
ing the war. They are: 

Herbert W. Alden, vice president of the Timken- 
Detroit Axle Co.; Waldo C. Bryant, president of the 
Bryant Electric Co.; C. L. Harrison, president of the 
Missouri Mutual Life Insurance Co.; James C. Heck- 
man, general manager of the Larkin Co.; Robert P. 
Lamont, president of the American Steel Foundries; 
Bascom Little, building contractor of Cleveland, Ohio; 
Samuel McRoberts, vice president of the National City 
Bank; Alton S. Miller, vice president of Bartlett, Hay- 
ward Co., Baltimore; David C. Seagrave, vice president 
of the Pacific Coast Shipbuilding Co.; John R. Simp- 
son, formerly of Wm. Filene’s Sons Co., Boston, Mass.; 
Wm. C. Spruance, Jr., director of Explosives Manu- 
facturing, Du Pont Co., and Guy E. Tripp, chairman 
of the board of directors, Westinghouse Electric and 
Manufacturing Co. Charles Eliot Warren, president of 
the Lincoln National Bank of N. Y. City, is temporary 


r | NHAT America shall never again be in the defence- 


treasurer of the Association, and Ralph Crews of Shear- 
man and Sterling, New York attorneys, is acting as 
legal counsel. 

Like the thousands of others who will comprise the 
membership of this Association, these men during the 
war sacrificed leisure, gave up established incomes and 
brilliant business prospects, that they might, in the 
way that they were best fitted. do their part in keeping 
the Stars and Stripes the em:blem of freedom and de- 
mocracy. These men and the thousands of others like 
them who will comprise this Association represent the 
great body of American industry, technology and 
science—a body of men devoted to the high purpose 
of making another war impossible by maintaining the 
“80 per cent. of preparedness” and insuring world-wide 
respect for American physical as well as moral power. 

It may be asked “Will not such an organization tend 
toward war for the sake of industrial profit?” Strange 
as this statement may seem, war has not been of profit 
to American munition makers. War can, it is true, be 
profitable to those manufacturers whose regular busi- 
ness is augmented by its enormous demands, but to 
those who must abandon completely their former lines 
of manufacture, leave their long-established sales agen- 
cies in idleness and who must take up the manufacture 
of radically different material and face a severe gov- 
ernment inspection of product, as did the makers of 
ordnance, there is every prospect of loss and very little 
of gain. Manufacturers of ordnance do not want an- 
other war. Their plants were not established or 
equipped to manufacture war material nor are their 
plants being kept in condition to manufacture it. They 
can make assured profits by applying their energies 
to the crying need for peace-time manufactured prod- 
ucts, and they are not anxious to sacrifice years of lize 
in the hectic struggle that will always accompany the 
supervision of these extremely forced activities. 

Most of us before and during the war heard a great 
deal about unpreparedness and probably most of us 
gained the common impression that we were unpre- 
pared because we did not have arms to which “a mil- 
lion men could spring over night.” As a matter of 
fact, that was the least part of our troubles. It was a 
symptom and not a cause. Back of the lack of arms 
was the lack of factories and still further back a pri- 
mary lack of knowledge of the peculiar technique called 
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for in ordnance.engineering. While the steel expert, 
‘alled into Government service, knew the last word in 
matters pertaining to the application of steels to lo- 
comotives and rails and beams for buildings; he had to 
discard altogether his usual industrial engineering con- 
ceptions in applying steel to guns, helmets and pro- 
jectiles. The engineer who had designed railway cars 
to carry peace-time loads of coal and merchandise 
had no conception of the railway car _ required 
to carry the million-pound monster gun with its 
“kick-back” of millions of “foot-pounds.” These men 
had te learn the war game while playing it and 
there was, relatively speaking, no one to teach them, 
for the 97 officers of the regular army who were versed 
in ordnance matters could not in the nature of things 
efficiently and quickly impart their years of experi- 
ence to the 6000 newcomers who came at the call. 

One who had part in these events in the early days 
will never forget his experiences. Each day, in answer 
to the call, hundreds of experts entered the service and 
were of necessity forced to mill around like cattle unti! 
finally each one found his place in what became prob- 
ably the largest single organization on earth. There 
was no possibility of organizing (as the art of organiz- 
ing is known) to handle such an unparalleled situation 
as this in which a planning and executive body was 
augmented ten thousand per cent. in six months. 

These men came from East, West, North and South, 
and in addition to learning the game they had to learn 
to know each other because to transact any business 
intelligently and efficiently there must be acquaintance- 
ship and knowledge of abilities and qualifications. 
Months were occupied in learning the elements of the 
game and in getting acquainted, months that without 
question cost us many American lives. This cost has 
been paid, and if the objects of the Army Ordnance 
Association can be carried out, we shall never be called 
upon to pay it again. 

This war is over. The experts, most of them, have 
been sent back to their civilian occupations; the of- 
ficers back to inactive duty in the reserve, and very 
little is of necessity left of the great organization that 
finally evolved from this milling mass of specialists, 
and this intense application of effort. In the ordinary 
course of events, what has been learned would be for- 
gotten and acquaintanceships which have been made 
would in time, many of them, fade into dim recollec- 
tions. The steel expert who applied his energies for 
18 months to the production of cannon steels will go 
back to thinking about bridges and ships’ plates. In 
10 years from now if the call should come, if it were 
not for this Association, there would be the same mill- 
ing around and the same frantic scramble there was 
for information and means of action in 1917. The tem- 
porary founding committee of the Army Ordnance As- 
sociation believes that this knowledge and acquaintance- 
ship is too precious a thing to America to be allowed 
to sink into oblivion. They believe, while not for one 
moment giving up the hope of universal peace and per- 
manent disarmament, that the “know how” is the last 
thing that we should lightly discard. 

Disarmament is a gradual process. First comes the 
reduction in fighting equipment, but this alone will not 
prevent war, for 18 months ago America was prac- 
tically disarmed. The second step is the reduction in 
the means of making arms, the limitation of arsenals, 
the prohibition of the manufacture of the special big- 
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gun boring and rifling machines—of the production of 
special gun steels and other specialized raw materials 
of war. Then there is the third and final step in dis- 
armament; the discarding of the knowledge of how to 
make these things. When the time arrives that the 
“know how” can safely be forgotton the Army Ord- 
nance Association will have served its purpose and will 
cease to exist, but until that time it will strive to main- 
tain for Uncle Sam and for his one hundred million 
Americans an available reservoir of technical knowl- 
edge that will permit of immediate use should it be re- 
quired and which will be assuredly one of the greatest 
deterrents that could be imagined against a war like 
the last one which was brought about through Ger- 
many’s conviction of America’s war impotence. 

The advocates of peace must leave no stone unturned 
to secure it. They must utilize the efforts of those 
who can instill the dread of future war as well as the 
efforts of those who can promote the brotherly love and 
the high moral desire for the cultivation of individual 
and international good will. Preserving the “know 
how” of war by peace-loving America will do its im- 
portant part in insuring respect for right, for order 
and for justice. 


Blanking at an Angle 
By A. LINES 


The piece shown in the cut herewith is the base 
attached to the tube of the magazine used in the 45- 
caliber automatic. We were making during the “big 
rush” 20,000 a day, and any item in production counted 
big. These pieces were milled at both ends on a 9-deg. 
angle, and as one hand-milling machine could produce 
only about 2500 a day of 10 hours, this meant more 
machinery, which was as scarce as hens’ teeth. 

I made an experiment with an old die and did the 
trick, so we cut out the milling operation. The dies 
were made with an automatic stop and were good for 
40,000 per 10-hour day. When we sharpened the die 
it was necessary to grind the grooves to conform to 
the stock. The ribs in the stock prevented it from slid- 
ing, and the tools being of the pillar variety the punch 
was prevented from getting out of alignment. 
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Pneumatic-Electric 
Rock Drilland Some 
of the Tools Used in 


Its Construction—I 

















By FRANK A. STANLEY 









































ROCK drill that com- 
bines the principles 
of both air and elec- 

tricity as a driving power 
is being manufactured by 
the Pneumelectric Machine 
Co. of Syracuse, N. Y. Two 
pistons are used in one cyl- 
inder, one of which is 
driven by an electric motor 
for the purpose of com- 
pressing air which is then 
passed through properly lo- 
cated ports and acts upon 
the other piston to cause it 
to produce the required 
blow. There is no connec- 
tion between the electrically 
actuated parts and the 
piston of the drill except 
through the medium of the 








The many attempts that have been made to pro- 
duce an electrically operated rock drill have thus 
far not resulted satisfactorily, mainly for the 
reason that the rapid, rythmic and violent shocks 
to which the machine is subject under operation 
have proved too drastic for the somewhat delicate 
construction of the small electric motor. While 
the air and steam-operated drills are eminently 
serviceable, electric energy is sometimes easily 
available where an expensive installation would 
be necessary to provide either of the other forms 
of power. The machine here described combines 
the principles in such a manner as to interpose 
an air cushion between the two ends of the ma- 
chine and thus minimize the shock which the 


electrical apparatus would otherwise bear. 








compressed air, but the 
electric motor, compressor 
and drilling mechanism are 
all combined in one simple 
and compact piece of ap- 
paratus. The picture at 
the head of this article 
gives a good idea of the 
general appearance of the 
machine, while the plan and 
elevation seen in Fig. 1 will 
serve to show its construc- 
tion. The motor at the rear 
end, through suitable gear- 
ing and shaft connection, 
drives a crank which in 
turn transmits motion 
through a connecting-rod 
to the air-compressing pis- 
ton. The tools used in the 
manufacture of this ma- 
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FIG. 2. DETAIL OF GEAR-CASE COVER 


chine are of simple, practical design, and some of the 
principal jigs and fixtures are here illustrated. 

The gear-case cover is a vanadium-steel casting and 
is shown in detail in Fig. 2. The first operation is 
planing the bottom to height, planing the sides and the 
ends of the transverse bearing, the fixture used being 
shown in Fig. 3 

The piece is turned bottom side up and held in the 

V’s of the fixture by a mpanae clamp which enters 
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FIG. 3 FIXTURE FOR HOLDING THE COVERS WHILE 


BEING PLANED 


through an opening near the rear end of the work 
and by a strap at the front end. At the point sectioned 
at AA there are a pair of jackscrews for supporting and 
leveling the casting crosswise. The fixture is finished 


at the sides and top to correspond to the dimensions 
required of the work, these surfaces being utilized for 
setting the planing tools for finishing cuts or for test- 
ing the accuracy of the work. 

The end of the cover is planed next, two castings 
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being operated upon at once. The work is held in a 
special fixture so arranged as to locate the work from 
surfaces finished in the previous operation. It is set 
endwise by gaging from a center line drawn across the 
fixture. 

The two castings are secured by a single long strap 
near the front and two short clamps near the rear 
ends. 

Drilling the bolt holes and dowel-pin holes for secur- 
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FIG. 4 DRILLING JIG FOR BOLT HOLES 


ing the cover to the gear case is done in the jig, 
Fig. 4. The finished end of the work is placed against 
the end stop in the jig and the piece is located side- 
wise by a broad tongue in the center of the fixture 
fitting the inner faces of the bosses in the casting. 
Positions of clamps and drill bushings are clearly 
shown. Following the drilling the bosses for the tap 
bolts are faced by means of counterbores. The same 
jig is used for drilling holes for the oil felt, the oil 
chambers and the holes for the oil-plug cotter pins. 


THE GEAR CASE 


The gear case is shown in detail in Fig. 5. It is 
first placed in a milling fixture and the surfaces 1, 2 
and 3 are milled to dimensions working from center 
lines. The slot 4 is then milled for the crosshead guide, 
and is the measuring point from which to finish faces 5 
of the crankshaft bearings. Faces 6 of the driving-pinion 
bearings are milled, working from face 2 and using 
the templet shown in Fig. 6, which is located by a 
guide block fitting into slot 4 of the crosshead guide. 

Next mill the faces 7 and 8, Fig. 5; mill the face 
9 to dimensions, working from faces 1 and 3; mill the 
face 10 to dimensions and to clear 1/;-in. radius from 
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FIG. 6. FOR TESTING THE 
the center; mil! faces 11 of feed-nut boss; mill hole 
12 in gooseneck. 

The fixture in which this work is done is the same 
over-all length (294 in.) as the gear case. The work 
rests in the fixture with the front end of the gear case 
on locating pads and the rear end resting with the 
feed-nut lug in a narrow V-block, so that a three-point 
bearing is formed for the casting. 


PLANING OPERATIONS 


Following the milling operations the gear case is 
placed in another fixture on the planing machine, where 
the surfaces 13 are planed to dimensions given and 
central with the crosshead slot 4. Faces 14 and motor 
pad 15 are planed to correct width and height. 

Next another milling cut is taken to form the slot 
16 in the motor pad to dimensions, and then the 
faces 7 are milled on the bosses under the slot for 
the crosshead guide. 


DRILLING 


With the gear-case cover, which has already been 
machined, in place on the gear case with its end snug 
against the face 2 and an aligning plug in the crank- 
shaft bearings, the tap-bolt holes are drilled in the case, 
a pilot bushing and two centering pins being used, 
The dewel-pin holes 18 are also drilled at this time. 

The gear case is now placed in a boring fixture and 
the bearings 19 and 20 bored. The boring bar carries 
two flat cutters and is well supported in bushings at 
opposite sides of the work to be bored. The cutters are 
for 1? and 1{ in. diameter and two cuts are made 
for each size. 

The work fits in a long guiding surface which re- 
ceives the finished rectangular base of the gear case, 
and it is thus assured of a perfectly parallel position 

















FOR THE LATHE OPERATIONS 


BORING 


FIXTURE 
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in the fixture and of alignment with the guide bushings 
for the boring bar. 

The machining of the bore of the feed-nut 
21 is accomplished in the drilling machine, which is 
also used for boring the crankshaft bearings 22 and 
for drilling the wormshaft bearings 23. For the latter 
operation a pilot bushing and counterbore are used. 

The job is now set up in the lathe fixture, Fig. 7, 
‘or the boring and facing of the cylinder end 26, Fig. 
5, the boring of the driving-pinion bearings 27 and 
the boring and facing of the motor end 28. This fixture 
is attached to the faceplate of the lathe, the outer end 
being a cylindrical shell to run in a steadyrest, as 
indicated in the cut. The method of supporting and 
guiding the work is well brought out by the illustra- 
tion, and the operation for the different cuts referred 
to will be understood without detailed explanation. 


boss 


FURTHER DRILLING WORK 


A few simple drilling operations remain: Drilling 
the cylinder holes 26; dowel-pin hole 29; dowel-pin 
holes in crankshaft and gear bearings; drilling holes 
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DETAILS OF CROSSHEAD GUIDE 


for oil felts in the gear bearings; oil pockets 30; 
cotter-pin holes for oil plugs. The holes for the cross- 
head guide are drilled and tapped, using the guide 
itself as a jig. 

The crosshead guide is made from 2: x 14-in. open- 
hearth steel of about 20-point carbon. The stock is 
cut off to lengths sufficient to make two guides, with 
allowance for cutting apart at a certain stage. 

The piece is shown in detail in Fig. 8 
sequence of operations is represented by the 
sketches. 


and the 
series of 


SEQUENCE OF OPERATIONS 


Operation 1.—Saw from bar in lengths to make 
two pieces, ay 

Operation 2.—Plane to dimensions; hold in vise. 

Operation 3.—Drill each end of bar. 

Operation 4.—Plane to dimensions. 

Operation 5.—Mill to dimensions. 

Operation 6.—Saw in two pieces, with saw ,\ in. 


thick. 
Operation 
Operation 
Operation 
vise. 
Operation 
which holds 
Operation 
Fig. 10. 
Operation 12. 
in counterbore. 


‘. 


-Cut relief grooves in shaping machine. 
8.—Drill, ream and counterbore. 

9.—Mill oil grooves, holding the work in 
10.—Bore relief in lathe fixture, 
three pieces. 
11.—Mill relief X, 


Fig. 9, 
Fig. 8, using fixture, 


File chamfers and cut locking grooves 
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Operation 13.—Case-harden; draw to 400 deg. F. 

The stock is first cut off to a length sufficient to 
give material for two crosshead guides to enable cer- 
tain operations to be performed more advantageously 
than would be possible with the shorter length. 


A LATHE OPERATION 


A simple and efficient fixture for boring out the 
stock at one end, operation 10, is shown in Fig. 9. 
This cut is made to a radius of 1,°, in., giving a depth 
in the block of approximately ¢ in. and a width across 
of about 1} inches. 

The boring fixture is mounted in the lathe and the 
three internal channels are so arranged that three 
crosshead guides are operated upon at once. The pieces 
are held by bolts through the walls of the fixture, the 
diameter of which is so calculated as to bring the cut 
to the proper depth when a certain diameter is reached. 

RELIEF MILLING 

Referring to the detail of the crosshead guide in 
Fig. 8 it will be seen that at the left end there is 
a relief cut in at an angle of 20 deg. and extending 
forward to a distance of about 1 in. This relief is 
milled as operation 11 in the fixture shown in Fig. 10. 
On this fixture the guide is placed at an angle to 














FIG. 9 LATHE FIXTURE FOR BORING THE RADIUS CUT 


bring the portion to be milled out in a_ horizontal 
position, and a single pass of a j-in. mi'ling cutter 
is made to remove the stock. The work is located 
with its 1\-in. ledge in a slot uf the same width in the 
face of the fixture, and when so placed it rests with 
its lower end against the stop lug seen at the lower 
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FIG, 10 AN ANGULAR MILLING FIXTURE 


right-hand end. The work is secured in the fixture by 
a single strap which is held by a pair of screws tapped 
into the side bosses. 

Operation 12, which follows next, is filing off the 
corners to give ,;-in. chamfer, and cutting in the locking 
grooves or notches in the counterbored and countersunk 


, used had been of extra width, the position of this forg- 
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holes at opposite ends of the piece. These locking 
grooves are 1; in. wide by + in. deep. 

The work is then case-hardened on faces A, Fig. 8, 
and is drawn to 400 deg. F. The face A is ground 
to dimensions on the surface grinding machine. 





Usine Two Tools at Once 
By Huco F. PUSEP 

After reading an article by F. P. Fenaux, on page 
102, Vol. 50, I will explain and illustrate an engine lathe 
kink, whereby the adjusting screw and the forging 
described are entirely eliminated. The compound 
rest of the engine lathe will take care of all adjust- 
ments of this nature. 

The shaft A in the illustration is to be reduced to ’ 
diameter B. Two cuttirg tools C and D are used; C be- 
ing the rougher and D the finisher. After the depth 
of finishing cut has been determined, the two tools are 
set approximately in their respective positions and the 
toclpost screws are tightened. The swivel nuts EE 
are loosened and the compound rest turned around suf- 
ficiently, so that the finishing tooi just touches the 


























THE TOOL SET-UP 


shaft to be reduced, as illustrated in view F, while a 
feeler gage G corresponding in thickness to the depth 
cf finishing cut is being held between the shaft and the 
rougher tool. The compound swivel nuts are then tight- 
ened and the lathe is ready to start the turning. 

In facing work in the chuck or on the faceplate of 
the engine lathe, there are occasions where a two-tool 
set-up will save considerable time, especially where the 
machining of steps to accurate dimensions is concerned. 
As the method of setting the tools to feelers or size 
blocks by swivelling the compound rest lends itself ad- 
mirably to fine adjustments after the tools have been 
securely tightened, it is ideal for this purpose. 

The lathe used by F. P. Fenaux must have had an 
extra wide cormpound rest, to accommodate two tool- 
posts in addition to the forging, because when two tool- 
posts are used in the compound rest of any standard 
make of engine lathe, there is little, if any, room left 
for anything else, let alone a forging of ample strength 
for the purpose of adjusting the partly tightened rough- 
ing tool. I take it for granted that the roughing tool 
is partly tightened preparatory to adjustment, otherwise 
the adjusting could have been done equally well by hand. 
Granting further that the compound rest of the lathe 


ing at the left-hand side of the set-up is an objectionable 
feature, as it will interfere with the driving dog, besides 
making it impossible to incline the roughing tool toward 
the headstock, as shown at C, in the illustration. This 
inclination of both the roughing and the finishing tools 
is a necessity, in order to work closer to the headstock. 
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Extracts From Chordal’s Letters 











In this letter Chordal tells us something about 


cam-controlled automatic machines and sets a 
limit on the size of certain kinds of work that 
can be economically handled in such machines. 


He also gives us food for reflection in regard to 











the power required to bend and compress the 
chins turned from large work with modern high- 
speed tools and mentions the final disposition of 
such chips, which has become a inatter of grave 


import, especially in shops doing heavy work. 








Mr. Editor: 
~~ A certain sewing machine has a bedplate 
on which an upper surface is milled off for the arm 
to set on; an upper surface is milled off for a winder 
to set on; an upper surface is milled off to be level 
with the sliding cloth plates; there are dovetailed 
grooves milled in these surfaces 
for the cloth plates to slide in; “#79 27%*//77. 
there is a more or less compli- 
cated shuttle-race milled across 
the bed; there are feet milled on 
the under side of the bed; there 
are a lot of holes of different 
sizes drilled in the top of the 
plate, and also in the bottom of 
the plate; and these holes are 
tapped. There may have been 
some other things about this 
bedplate which I have forgotten. 
In the ordinary work on this 
bedplate it would be passed from | 
one milling machine to another, %97/7g Gr. 
and from one drilling machine _ 
to another, and from one tap- 
ping machine to another; each 
machine doing its particular 
work on the bedplate which 
would probably require a new 
setting in each machine * * * 
Now, Mr. Automatic Miller, so “”2Z r= 
to call him, got up one machine ii } 
which did all this work on the . 


Fi ‘? ish, 7 Cut= d 
6 Min. 














bedplate at one setting. What FIG. 1. DISTRIBU- 

" . TION OF TIME IN 
the saving in cost was I do not nts Ail gr 
know, but Mr. Miller said to me TIRES ON CAR 


one day that “there is nothing WHEELS 


you can’t do with a cam.” 

- 3 If you have lathe work to do you put the 
job in the lathe and screw up the tail center clear 
home and then slack it back a mere conscious bit to 
relieve the pinch and let it run right. This conscious 
bit of slacking back on the tail center would seem 
to be something that could not be done automatically 
even with care in making the pieces to be worked on 
of exactly the same length and countersinking them 
the same depth for the centers. It would seem as 
though Mr. Miller’s cam would fall down on this job 
of adjusting the tail center to work to be turned in 
an automatic machine. But Mr. Miller did not think 
so and has made automatic machines which auto- 
matically took the work out and put the work in and 
adjusted the tail center properly. This was, however, 


on work which did not require that the center be re- 
oiled during the cutting operation. 

.-* Now the question is, how far Mr. Miller’s 
thought, that there is nothing you can’t do with a 
cam, would reach. If you have thousands of little 
dingises to turn you can put those dingises in a 
reservoir, and by the wheelbarrow load if you please, 
and you can arrange some sort of a feeding device to 
deliver them one by one from the reservoir to the 
lathe, and all the man has to do is to see that there 
is plenty of stock in the reservoir. There are plenty 
of machines of this character operating on little work, 
and one workman can attend to a dozen such machines. 
The cuts are light and the operation of the machine, 
whatever it may be, is quickly finished on each piece. 

Now take a big jump, on to big work, such 
as railroad-car axles and you will find a place somewhere 
where the automatic machine ceases to be 
available. The work is too big to be han- 
dled by automatic machinery, and the cuts 
are so heavy that more or less constant 
attention needs to be given them. 

* * * For instance, take the case of turning the 
steel tires on railroad-car wheels while on their axles. 
In an ordinary lathe, driven from one end, you might 
turn a pair of these tires in a day, or you might do 
much better. 3ut lathes specially designed for this 
work, lathes with two dead centers and driving by 
the center of the axle between the wheels, have done 
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FIG. 3. A CHIP FROM A CANNON (ONE-HALF SIZB) 
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some wonderful tire turning, as will be apparent from 
the diagram, Fig. 1. 

* * * This diagram represents the division of 
the time in turning steel tires of 36-in. car wheels, 
at a certain railroad shop. The depth of the cut was 
*. in. and the feed was 43 in., and the cutting speed 
was 14 ft. per minute. The average time on a day’s 
work was 19} min. from the time the job was taken 
from the floor to the time it was put on the floor 
finished, and of this time four minutes were spent in 
putting the job in and taking it out. 

* * * Tf Mr. Automatic Miller should tackle this 
job by contriving some sort of an automatic machine 
for it, it would seem as though the most he could 
hope for would be to shorten the four minutes required 
in putting the work in and taking it out. I suppose 
he would work in cams in some way to shorten this 
four minutes. 

* * * Fig. 2 is an illustration of a home-made 
Mexican driving-tire lathe. The main bed consisted of 
square timbers; the driving gear, which was a genuine 
center-driving arrangement, was made in halves and 
wedged onto the axle to true it up. The axle ran in 
its own bearings bolted to the timbers, and the feed 
was of the star-wheel variety operated by a knocker 
on one of the wheels. It is said to be possible to turn 
a pair of drivers on this lathe in a week but it is 
doubtful if it could turn a pair in any length of time 
if the tires were modern steel tires. Comparing this 
machine with the latest modern lathes for turning 
driver tires the output is about as one to fifty. 

When it comes to big work the chips are 
something that have to be reckoned with. The modern 
chips, the blue chips, are hot affairs as they come from 
the work, hot enough to set wood on fire, and they 
are things that a workman wants to keep his hands off. 

For instance, Fig. 3 illustrates a steel chip, exact 
size, as it was turned from a cannon. The lathe that 
produced this chip was not only a cutting machine 
taking a certain amount of power, but it was a com- 
pressing machine taking a lot of power, and a bending 
machine taking a lot of power. 

* * The question arises as to what can be done 
with big chips produced in modern machines. Fig. 4 





HOME-MADE MEXICAN LATHE FOR TURNING DRIVING WHEEL TIRES 
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shows the chips turned from 
a car axle in a modern axle 
lathe. These chips are hot and 
they are awkward and take 
possession of everything, and 
the question is, What can be 
done with them? They can be 
cooled off by steering them in- 
| to water or by squirting water 
| upon them as they are pro- 
| duced, and possibly they can 
be steered off on some definite 
course and gotten into a 
reservoir under the floor or 
elsewhere. Someone, I do not 
know who it was, attempted 
to deal with such shavings by 
causing them to be coiled up 
on some kind of a reel as they 
came from the tool, and it 
would seem as though there 
was some degree of hope along 
this line. It is a different 
question than it used to be when a day’s work only show- 
ed a little pile of chips on the floor under the lathe. 

* # With some kind of wrought-metal chips it 
would seem as though it might be possible to cool them 
so quickly as to permit them to go at once to a machine 
which would break them up into pieces so that they 
could be transported more readily to storage bins, 
though there is considerable doubt about this. 

This reminds me that, in recognition of 
the fact that a stream of cooling water on work would 
permit the speed of the cut to be increased, inquiry has 
been made into the question as to whether this water 
performed any other duty than to keep the tool cool 
so as to maintain its efficiency and permit higher cutting 
speed. Mr. De Leeuw tried a blast of cold air as the 
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cooling agent in the place of water and got capital 
results in the experiments which he tried on cast iron, 
but he filled the atmosphere so full of iron dust that it 
Yours very truly, 


was unbearable. CHORDAL. 
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TURNING A CAR AXLE (NOTE THE CHIPS) 
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Survey and Method of Advertising 
for Foreign Trade 


By FRANK A, ARNOLD 


Manager Foreign Department, Frank Seaman, Inc. 





Someone has said—‘The up-to-date business 
man is the one who has taken down the map 
of the United States from his office wall and hung 
in its place a map of the world.” We are talking 
today in terms of the whole world, not in terms 
of any individual country or single group of 
nations. We speak of world supremacy—inter- 
national trade—world-wide advertising and the 
like. With the signing of the armistice, there 
has seemed to come a world vision which has 
affected our viewpoint on all the great questions 
of the age, including those which pertain di- 
rectly to the field of business. When we take 
down the map of our own United States, with 
its old traditions, its exclusive policies, its 
protective tariffs, and its Monroe Doctrine, and 
in its place put up a map of the world, we reach 
a point in our national development where we 
put away the things of our childhood and youth 
and step out a man among the nations of men. 





struction, together with the refunding of their enormous 

war debts, will close the doors of Great Britain, France 
and Italy in a large measure to our manufactured products 
for a considerable period, leaving our commerce with these 
nations, for the most part, confined to foodstuffs and raw 
materials. 

To what fields then must the American manufacturer turn 
for a market in which to sell his surplus products? 

It takes only the simplest process of elimination to dis- 
cover that our immediate field for export trade lies in Latin 
America, Australia, the Scandinavian Countries and the 
Orient. 

Latin America represents more than a continent, for it 
includes not only all the countries of South and Central 
America, but also Cuba, Porto Rico, the remaining West 
India Islands and Mexico. Here is a world by itself speak- 
ing for the most part one common language, and with cus- 
toms, habits and tastes sufficiently alike to form a common 
basis of trade relations. 

It is our nearest foreign market geographically. Under 
normal conditions our goods can be delivered to Latin 
American ports more quickly than to any other country. 
This is specially true now that the Panama Canal gives 
quick access to the West Coast of South America. 

Again, take Australia. This huge island continent, with 
its great cities of Melbourne and Sydney, and its rich natural 
resources, offers a market for American goods which in 
many lines more nearly parallels our own than any other 
in the world. 

The Orient presents a field quite by itself, and if we 
add Japan and the Chinese Empire, we have an export 
opportunity which is simply tremendous in its possibilities. 

Following the line of least resistance and apparent largest 
opportunity, it is not at all surprising that the American 
manufacturer should turn in larger numbe1s to Latin Amer- 
ica than to any other export field for his first venture in 
foreign trade. 

Today, as never before, is this field ready for his entry. 
The world war has done more than the sum total of all 
that had previously been accomplished in promoting a unity 
of feeling between the Americas. 


|: IS safe to -ssume that the economic problems of recon- 


*From an address delivered at the sixth National Foreign Trade 
Convention, Chicago, Ill, Apr. 24, 1919 


There have recently been made available by the Pan- 
American Union some perfectly astonishing figures regard- 
ing the increased volume of trade between the United States 
and Latin America during the war period. Four years ago 
(1913-14) the total business (both exports and imports) 
between the United States and Latin America amounted to 
$747,000,000. At the close of the fiscal year, ending June 
30, 1918, the amount has reached a total of $1,743,000,000, 
an increase in round figures of one billion dollars in less 
than four years—the greatest trade expansion known in 
the history of the world. 

It must be borne in mind, however, that this tremendous 
expansion in our favor was due in part to war conditions 
which eliminated competing nations; the practical suspen- 
sion of commerce with most European countries and heavy 
demands for raw materials which the United States alone 
could provide, and last, the increased cost of everything 
furnished. 

It is probably not far from the truth to say that the 
general impression is, that prior to the war South America 
was a German controlled. market, far outstripping the 
United States in comparative volume of business. It may 
be news to some that the total value of imports and exports 
exchanged between the United States and Latin America 
in 1913-14, the last year before the war, exceeded those 
between Germany and Latin America by over $200,000,000. 

But do not forget, now that the war is over, that compe 
tition is coming as perhaps never before, and we shall have 
to fight to hold our advantage. We shall have to meet on 
an equal ground, and with no favors, merchants from Great 
Britain, France, Holland, Spain, Italy and even China and 
Japan, and from Germany too, after a while, vor the Latin 
American buyer is looking for the biggest value for his 
money and is not particularly interested in the historical 
pedigree of the seller. 

Now what can the manufacturers of the United States do 
to make more permanent this tremendous commercial ad- 
vantage and capitalize the investment of good will already 
secured? 

If possible, let the active head of the business or his most 
competent associate visit the field under consideration and 
obtain the desired information at first hand. Take plenty 
of time, for work of this kind cannot be done in a hurry. 
Too much emphasis cannot be laid on this thought of in- 
vestigation, for here is where many make their first mis- 
take. Too often a man is sent to size up the situation 
because “he can best be spared from the home office,” or 
because “he is run down and a little trip will do him good,” 
or, still again, because “he hasn’t made a success in the 
United States so let’s try him in the foreign field.” 

Let me tell you, that close study of the foreign-trade 
situation, together with some travel abroad, convinces me 
that the man who is to go out into this field and come back 
with a correct, sane viewpoint on which it will be safe to 
invest dollars, will need back of him all the success obtain- 
able in his own country, together with good health, a steady 
nerve and a wide vision. In a word, send the best man you 
have, for in most foreign countries a manufacturer is judged 
by the man he sends. 

The second step is your Plan. Could I emphasize one 
word above all others, it would be this word “Plan.” Upon 
your plan and its soundness depends the success or failure 
of your venture. Given a correct analysis of market con- 
ditions, including demand for the product, style, package 
or other details of a local character, together with an esti- 
mate of the possibilities of stimulating sales, and you at 
once have a basis on which your sales manager and his 
associates can work out a plan of merchandising adapted 
to the country under consideration. 

The successful plan will include the following: (1) Any 
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changes in the manufacture of the article or product neces- 
sary to meet local demands; (2) adapting the package to 
local or climatic conditions, or even to the superstitions of 
the people; (3) careful selection of the method of distribu- 
tion; (4) safeguarding by attention to packing and shipping 
the quick and satisfactory delivery of merchandise to des- 
tination, and (5) a comprehensive advertising campaign 
which shall act as an educative agent and also be a helpful 
stimulant to wholesale and retail trade. 

Let us assume that steps 1 to 4 have been properly cov- 
ered, and we have reached a point where the product in 
question is well distributed and the matter of advertising 
is before us for consideration. What shall we do and how 
shall we do it? 

When you come to analyze foreign advertising, and par- 
ticularly Latin American advertising, it is really a much 
simpler problem than in the United States. Here we have 
a variety of classes and social conditions to consider. There 
your people are automatically divided into just two classes— 
the illiterates and those who can read—and the latter class 
(about 50 per cent. of the population) constitute your 
audience. This group are nearly enough on the same basis 
of equality so that one style of appeal will reach them all. 
Do not forget that much of the foreign field is in the kinder- 
garten stage of advertising. Most of the advertising which 
has failed owes its failure to the fact that it has gone over 
the heads of its audience. It has been too refined, too 
artistic and too modern. 

A Latin American, whom I met in Cuba a few weeks ago, 
a student of advertising and a well-known business man, 
said to me: “The secret of successful advertising to my 
people is in the appeal. We are an easy-going, pleasure- 
loving people, not overfond of thinking, and attracted by 
what we see more than by what we read. The con- 
spicuous examples of successful advertising in Cuba,” he 
continued, “are those which have emphasized the ‘sense 
appeal.’ ” 

My feeling is that most of the failures in foreign adver- 
tising have been due to our desire to give the foreigner 
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what we thought he cught to have, instead of working along 
the lines of least resistance and conforming to Ais tastes 
and desires. 

It should be borne in mind that the daily newspaper 
fills the place of both magazine and newspaper, and is read 
in the home as well as in the office or place of business. 

Any paper dealing with survey and method of foreign 
advertising would be incomplete without reference to the 
splendid and efficient service which has been rendered the 
field of foreign trade by our export publications. For the 
manufacturer entering on a trade-mark campaign or desir- 
ous of obtaining agents, or for the exporter of merchandise 
direct to large distributors, these publications offer a most 
desirable medium. 

It is well within the facts to say that our export publi- 
cations have been the greatest single factor of private 
enterprise in bringing more closely together the commercial 
interests of the two Americas. 

The survey and method of advertising for foreign trade 
as applied to the other world markets varies only to the 
extent necessary to conform to local conditions. The same 
necessity for investigation arises if one enters the British, 
French or Italian field as that which we have already out- 
lined in reference to Latin America. 

On general principles it is safe to say that no advertiser 
should plan to enter the foreign field without retaining a 
competent advertising agent as counsel. There are a num- 
ber of agencies in this country with well-organized foreign 
or export departments, and some with men on their staff 
who have had years of experience in foreign markets. The 
advice and codperation of an advertising agency thus 
equipped is invaluable, and the same reasons which make 
it good business for you to employ it for your domestic 
advertising, render it doubly necessary that you bring it 
into your councils in matters concerning your foreign cam- 
paign. 

To sum up in conclusion: If you want foreign trade, you 
must go after it. You cannot get it by sitting in your 
office and looking at a map of the world. 


Packing for Export’ 


By CAPT. H. R. MOODY 


Q. M. C., U. &. A., 





American exporters generally for many years 
have had the reputation of packing goods im- 
properly for overseas shipment. Time and again 
travelers and investigators in foreign lands have 
pointed out that if America expected to compete 
successfully in foreign trade with other manu- 
facturing nations, she must learn to pack goods 
so that the packages would not break en route 
and damage the contents. When we sent an 
Army of over 2,000,000 men to France, it was 
evident that unless we learned quickly how to put 
up our supplies properly for overseas shipment, 
our lack of knowledge would be costly to us. 
Accordingly the Packing Service branch of the 
Quartermaster Department was established. 


HILE the many radical changes made in the speci- 
VW fications for boxes, more particularly subsistence 

supply boxes, have caused a certain amount of hard- 
ship to the canners and box manufacturers of the country, 
it has been our constant effort at all times to make the 
changes disturb former conditions as slightly as possible, 
always keeping in mind that the boxes must be able to 
stand the stress and strain of not only the overseas ship- 
ments, but the extra handlings to which they were sub- 
jected after their arrival at the port of debarkation. The 





*From an address delivered at the Sixth National Foreign 
Trade Convention, Chicago, Ill, Apr. 26, 
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forest products laboratory at the University of Wisconsin 
was of great assistance to the Packing Service branch and 
te the other packing men of the army in determining the 
relative strength and resistance powers of the severa! kinds 
of wood, and the laboratory at Madison was used frequently 
to determine the tensile strength of strappings, size and 
quality of nails and all other incidental matters pertain- 
ing to the proper manufacture of containers not only for 
cverseas, but also for domestic use. 

It was found that in the crating of heavy materials such 
as machinery, etc., a great deal of space was being wasted. 
A special study was therefore made on conservation methods 
whereby as much waste space as possible wouid be saved; 
and the thousands of cubic tons of space that were saved 
in the various articles shipped is astonishing. I have in 
mind the particular item of rolling kitchens for which an 
order of 6000 was placed at one time. The manufacturer 
of these kitchens submitted a crate for our approval which 
he proposed to use in packing them. After careful con- 
sideration a new form of crate was devised which showed 
a saving in ship space of over 22,000 cubic tons for the 
6000 kitchens. It can readily be seen that this represented 
a saving of practically four 5500-ton ships and released this 
space for the shipment of other necessary supplies over- 
seas. 

The same applies to the handling of the 3- and 5-ton 
motor trucks, thousands of which were shipped for the 
use of the A. E. F. It was found that the original 5-ton 
Packard truck, completely set up, occupied approximately 
1000 cu.ft. Experiments were therefore started at the 
motor transport camp at Baltimore to determine how this 
truck could be dismantled without seriously interfering with 
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its reassembly on the other side, and still pack it in the 
minimum ship space. 

After a long series of experiments, it was found that the 
5-ton truck could be packed into a crate which would occupy 
268 cu.ft.; in other words, we were able to ship approxi- 
mately four trucks knocked down, where we originally 
shipped only one, with the additional factor that the trucks 
elways arrived in good condition. In treating crates, we 
found it always necessary to stipulate what is commercially 
known as the three-way corner construction, with the proper 
application of the diagonal, horizontal and upright mem- 
bers. On heavy crates, skids were always used on the 
bottom and were slotted so that the slings used to hoist and 
lower the crate could be set in the slots, thereby prevent- 
ing any chance of slipping. Another item which we always 
insisted upon, was marking the crate with white paint to 
show the center of gravity, and the slots were then placed 
equally distant from this line so that in lifting the crate it 
always rode on an even keel. This prevented the possibil- 
ity of the crate slipping out of the slings, or one corner 
striking the hatch combing or edge of the dock in handling. 
Wherever an article that contained empty space, such as 
cauldrons in rolling kitchens, was crated or boxed, the 
spaces were packed with other supplies such as sacks of 
beans, rice, sugar, flour, etc., so that every inch of avail- 
able space was used to get overseas the enormous quantities 
of supplies necessary to feed and equip the rapidly in- 
creasing American army. 


NEW METHOD OF PACKING CLOTHING SAVES SPACE 


In no respect did the Packing Service effect greater 
space economy than in the packing of clothes for the A. E. 
F. Formerly clothing had gone forward to troops packed 
loosely in wooden boxes. The Packing Service devised the 
system of baling all clothing, and a baling plant was set 
up at the army supply base in Brooklyn. The Service gave 
scientific attention to the proper folding of garments and 
eventually, after exhaustive experiments, developed a sys- 
tem of folding that allowed the maximum number of pieces 
to a bale. It was found that these new methoas saved two- 
thirds of the space that had been used formerly for the 
shipment of the same quantity of goods in boxes, to say 
nothing of the great saving both in labor and boxing ma- 
terials. 

The baling plant at New York in the calendar year of 
1918 shipped to France approximately 1,000,000 bales of 
clothing and textile and other equipment that could be 
baled. The saving in money to the United States Govern- 
ment by this method of packing at this one plant in a single 
year amounted to approximately $55,000,000. The largest 
item in this economy was the matter of cargo space, which 
is estimated at $49,000,000, saved to the Government. 

In addition to the financial saving there was a large sav- 
ing in raw materials, which counts for more than money to 
a nation engaged in a desperate war. This million bales of 
clothing saved 58,000,000 board feet of lumber which would 
have been used in boxing, had the old system of packing 
been followed. The lumber which would have gone into 
these boxes requires 30 years for its growth, while the 
burlap covering the bales was made of jute which is raised 
in. semi-annual crops. 


SIZE OF BALE ADOPTED 


The size of the bale adopted was 30 in. by 15 in. by 1. 
and up to 19 in. , It is interesting to note that this size was 
determined upon because it was found that the burlap 
covering bales of this Size would cut into sand bags with 
a minimum amount of waste material. The Army abroad 
used great quantities of sand bags. Thus, by wrapping 
bales in burlap pieces of proper size, there was saved a 
considerable amount of cargo space previously occupied by 
baled burlap which had formerly been shipped to France to 
be made into sand bags. It is also notable that baled cloth- 
ing arrived in France in much better condition than clothing 
which had been packed in cases. 

It is impossible for me at this time to go into all of the 
details of extra packing, but this question of proper pack- 
ing overseas goods is commended to your earnest considera- 
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tion, as it is believed to be one of the most potent factors 
in the proper handling of foreign trade. The American 
manufacturers have been scolded and upbraided for im- 
proper export packing, but I have noticed that there has 
been very little constructive criticism—the methods have 
been found fault with, but no great improvements have been 
suggested. I, for one, do not believe in this system of gen- 
eral fault-finding, but do believe in constructive criticism; 
in other words, it is necessary for us to get together, find 
out what the faults are, and correct them wherever possible. 
That is the spirit in which I am coming to you today, to ask 
for your coéperation and make the offer which I now do, of 
cooperating with you in every way possible to improve our 
packing, so that our merchandise may arrive at the foreign 
customers’ warehouses in as good condition as possible under 
all circumstances. 


NATIVES BECOME ACQUAINTED WITH AMERICAN GOopDs 
if ORMERLY UNKOWN TO THEM 


In the matter of foreign trade, I would like to say a few 
words concerning what I believe to be of great importance 
te all those interested in the expansion of our foreign mar- 
kets, another subject upon which a lesson should be learned 
from war conditions. Owing to the great number of men 
of the American army sustained on the various battlefronts 
and the enormous quantities of supplies which were neces- 
sary to sustain these men, the natives have become ac- 
quainted with a great quantity of American-made goods, 
which previous to the war-were entirely unknown to them: 
This is particularly true of canned food, and if this is fol- 
lowed up, I firmly believe that a very big market can be 
built up for American merchandise. For instance, the aver- 
age Frenchman had, previous to the war, no conception of 
what our canned corn was. His idea of corn was the dry 
yellow kernel, which was ground into corn meal and which 
was never very popular with the French public. He is now 
acquainted with the quality and delicacy of our canned sweet 
corn and from talks that I have had with many officers who 
have returned from abroad, I believe that a very big mar- 
ket can be built up, not only in canned foods, but in many 
other items of goods manufactured in this country. 


Anent Repairs to Ball Bearings 
By PAUL F. MCGUINN 
Ahlberg Bearing Company 

In reading over a recent issue of American Machinist, 
I notice on page 1143, Vol. 50, under “Standardization 
and Interchangeability; Factors Which Help or Hinder 
According to the Work in Hand,” a small write-up re- 
garding the replacing of a broken ball in a ball bearing. 

What you have said is true, but I do not think you 
have gone far enough. Usually, if a ball bearing has 
run even for a very short length of time with a broken 
ball, the raceway will be worn and in such condition 
that the bearing cannot be used. There is only one 
thing to do when repairing such a bearing, and that is 
to send it to a factory which is equipped to do a good 
job of regrinding. The raceway must be reground 
to the original contour and given the same polish as 
when originally made. 

In addition to this, a complete new set of oversized 
balls should be inserted together with a new retainer. 
In inserting the new balls, great care must be taken 
to see that all balls of the set are of the same size. 
This is the cnly way to make the old bearing do satis- 
factory work. 

In my work among repairmen, I always discourage 
as much as possible the tendency to simply insert new 
balls in a bearing, because they will not give satis- 
factory service. 
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XVI. Learning to Weld with a Gas 


Torch 





There are certain rules in regard to making 
gas-torch welds that every beginner should keep 
in mind while he practices. The more important 
of these rules are suggested in this article. 





IRECTIONS as to how to handle a gas torch and 

to weld are of no use without actual practice— 

and lots of it. However, the would-be welder 
should have certain definite instructions given him 
before he attempts to do any work. To become a 
first-class all-round welder requires long experience, a 
mechanical sense, and a liberal application of brains 
as a flux on every job. Learning to do simple, one- 
operation welding jobs, however, is comparatively easy 
if a competent instructor is to be had. If such an 
instructor is not to be had, the directions given here 
will serve as a foundation upon which a fair knowledge 
of the work may be built. It is easier to learn to cut 
than it is to learn to weld, but as welding is the more 
important of the two the method will be described first. 
It is taken for granted that the welder, following 
directions already given, is familiar with his apparatus, 
has the correct size of tip for the metal to be welded, 
knows how to light his torch and has ample gas for the 
work. In making a gas-torch weld, it is necessary that 
fusion penetrate entirely through the metal. In order 
to aid this the pieces are usually chamfered or beveled 
with an air hammer, a grinder, or cold chisel. By 
beveling is meant the grooving or chamfering of the 
metal at the line of the weld, the depth of this groove 
or V being equivalent to the thickness of the metal. 





*For the author's forthcoming book, “Welding and Cutting.” 
All rights reserved. 
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Beveling is not required on castings or plates lighter 
than 4 in. in thickness. From 4 in. to ,4; in. in thickness 
a chamfer of 45 deg. on each piece, or a total angle 
opening of 90 deg., is about right. From ,4, in. up, the 
maximum thickness weldable by the gas torch, an angle 
opening of from 60 deg. to 90 deg. is used, the angle 
being dependent somewhat upon the nature of the mate- 
rial and the location of the weld. On very thick metal 
a channel with parallel sides, beveled only at the bottom, 
is frequently used. 

Under certain conditions it is possible to use an 
oxygen cutting torch for beveling. In case this is 
done, care must be taken that all the oxide produced 
on the surfaces cut by the torch is removed before 
welding. The beginner should start by welding strips of 
rolled iron or steel 4 in. thick and about 14 x 6 in. These 
may be welded without the use of a welding rod. The 
pieces must be properly cleaned and free from scale, 
grease or dirt. The operator must wear suitable colored 
goggles, and should grasp the handle of the torch firmly. 
It is not good practice to hold it in the fingers, be- 
cause it is impossible to manipulate the flame with as 
great regularity and control, nor will it be possible to 
do as heavy work without tiring. 

Occasionally, the hose is thrown over the man’s 
shoulder. In this case the weight of the torch is 
suspended and held by the tubing, so that it is only 
necessary to impart the typical welding motion to the 
torch, which can usually be done by the fingers. The 
movement of the welding flame is hindered, however, 
and this method is therefore not recommended. It 
should be used only as a relief when the work is of 
long duration and the operator’s wrist and forearm 
become tired. 

The head of the torch should be inclined at an 
angle of about 60 deg. to the plane of the weld, as in 
Fig. 172. The inclination of the head should not be 
,too great, because if it is the molten metal will be blown 
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FIG. 172. THE WAY TO HOLD THE TORCH 
ahead of the welding zone and will adhere to the com- 
paratively cold sides of the weld. On the other hand, 
the welding head should not be inclined too near the 
vertical, because in that case the preheating effect of 
the secondary flame will not be efficiently applied. 

There are certain cases, however, where the con- 
ductivity of the metal is such that it is not necessary 
to utilize this preheating. Also certain metals have 
the property of absorbing the gases of this flame. 
Consequently, in these cases it is best that the flame 
impingement be concentrated to as small an area as 
possible. 

The motion of the torch should be away from the 
welder and not toward him, as closer observation of 
the work can be obtained and greater facility in making 
the weld will be experienced. 

Where very thin sheet material is being welded and 
it is not necessary to use a welding rod or wire, a 
weld may be produced by moving the torch in a straight 
line. It can readily be seen that this does not apply 
to welds which have been beveled, and which require 
the use of filling material, for in this case a swinging 
motion must be imparted to the torch to take in both 
edges of the weld and the welding wire at practically the 
same time. 

In comparatively light work a motion is imparted 
to the torch which will cause the incandescent cone 
to describe a series of overlapping circles, the over- 
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173. DIFFERENT FLAME MOVEMENTS 
lapping extending in the direction of the welding, 
as shown at A, Fig. 173. In order that the weld 
be of a good appearance this must be constant and 
regular in its advance. The width of this motion is 
dependent upon the size of the material being welded 
and varies according to the nature of the work. In 
some cases a movement like a figure 8 is used, as shown 
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at B, but this is a rather complicated one for a beginner. 
In heavier work, if the system described were used, 
a yreat deal of the motion would be superfluous. 
Consequently, either an oscillating movement, or one 
in which the jet of the torch will describe semi-circular 
zig-zags, as at C, should be used. This confines the 
welding zone; and while the progress is not so fast, it 
is more thorough than the other system for this class 
of work. 

To the average beginner the regular control of these 
motions is difficult, and considerable practice is re- 
quired to become skilled. It is the regularity of these 
motions that produces the characteristic even-rippled 
surface of good gas-torch welding. The progress of a 
welder and the quality of his work can be determined 
to some extent by the skill with which he produces 
this effect. 

On the practice pieces of ji-in. thick material, the 
operator should so manipulate the jet as to take in 


Weld Finished 
Here 





FIG. 174. PLATES AND FINISHED BUTT WELD 

about 4 in. on each side of the joint. The point of 
the cone of the flame should be held about +, in. from 
the metal but not actually touching it. On thicker 
metal the distance of the cone tip will need to be 
greater, or about + in., depending on the size of the 
tip used. It is far better to have the torch too far 
away than too close, as a hole may be blown through 
the metal. Start to weld at the end of the joint, 
and as the metal commences to get red give the torch a 
swinging motion from side to side. Keep this up until 
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FIG. 1 PLATES WELDED WITHOUT PROPER 
DIVERGENCE 
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the corners of the plates are run together clear through 
their thickness. Then go on until the entire length is 
welded. Do not move the torch any faster than neces- 
sary to give the metal a chance to run together properly. 
Be sure that the bottom edges of the plates are melted 
together before going ahead farther. The plates and 
the way a finished weld looks are shown in Fig. 174. 

Care should be taken not to touch the torch tip to 
the metal, as this will obstruct the flow of gas and 
may cause it to backfire and burn inside the tip. In 
such a case, shut off the oxygen at once, then the 
gas, and cool the tip in cold water. Then relight accord- 
ing to previous instructions. 

Do not. go back over the weld unless absolutely 
necessary. Do not run the hot metal on top of the cold 
metal. Do not leave blowholes, scale, nor low spots in 
your weld. A blowhole is a bubble in the metal. It 
sometimes occurs alone, and other times there are 
several of them. It makes the metal look spongy or 
porous and is caused by not properly running the metal 
together or by leaving impurities in the weld. 
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When metal is melted, a coating which flakes off is 
formed. This coating is called scale and is bluish steel- 
gray in color. 

Low spots are unfilled spaces in the metal caused by 
moving the torch too fast or unevenly. 

The beginner will soon discover that two pieces laid 
with the edges close together will not weld properly, 
as they will at first diverge, as shown at A, Fig. 175. 
Then they will gradually draw together as at B when 
the weld is about half done. From this point on the 
edges will draw in until they overlap about as shown 
at C. There are two methods of overcoming this: The 
first is to “tack” the two strips at intervals, as shown 
at A, Fig. 176. This method, however, has the dis- 
advantage of causing buckling or warping under certain 
conditions. This warping may in some cases be elimi- 
nated by rolling or hammering after welding. The 
second, and more satisfactory method, is to diverge the 
plates, as shown at B. The amount of divergence is 
dependent to some extent upon the thickness and nature 
of the metal, but it is safe to say that this divergence 
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should not be less than 2} per cent., nor more than 6 
per cent. of the length of the weld. Some operators 
stick to the hard and fast rule of } in. per foot, which 
is a very satisfactory figure in general. However, 
to obtain the best results it is sometimes best to deviate 
from this, as practice and experience dictate. In weld- 
ing a sheet-metal cylinder, it is often necessary to insert 
a wedge or pin, as shown at C, in order to obtain 
the proper separation and prevent overlapping. 

On very thin sheets, it is usually advisable to flange 
the edges, instead of trying to butt weld with or 
without adding material from a welding rod. The 
flanges are turned as shown at D. The flanges may be 
tacked as for butt welding, or clamped with tongs, as 
shown. In regular manufacturing work, where the 
welding proceeds rapidly, it is common to have a helper 
move the tongs ahead of the welder. Any warping 
can, as a rule, be easily ironed out of the thin sheets. 
In some cases, the edges are lapped and both edges 
welded, either using a welding rod or not, according 
to the nature and uses of the parts being welded. 

It is very important that the beginner should test 
his work by bending the metal sharply at the weld 
and carefully inspecting for defects, which should be 
overcome on the next piece. The tendency of a begin- 
ner, is to experiment on all sorts and thicknesses of 
metal, but he will progress faster if he sticks to one 
kind and thickness until he masters it. The beginner, 
as well as the more experienced welder, should occa- 
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sionally test his flame to be sure he is maintaining the 
proper neutral flame. This is done by turning off the 
oxygen until a shadowy point appears on the cone. The 
oxygen is then turned on again until this shadowy point 
just disappears into the cone. The reason for this 
testing of the flame, is that changes in temperature of 
the torch or variations in pressure, may alter the flame 
without the operator’s knowledge, and thus injure the 
weld by either carbonizing or oxidizing the metal, 
according to whether there is an excess of acetylene 
or of oxygen. If the tip should become clogged from 
any cause, it should be cleaned out with a soft wire 
or a piece of wood, taking care not to get the hole 
in the tip out of round. 


USING THE WELDING Rop 


In starting to use the welding or filling rod, it is 
just as well to begin to weld pieces similar in size to 
those used for the first lessons in welding, except that 
the pieces should be about } in. thick, and beveled on 
one side of the edges only. The amount of divergence 
is judged as in the case of the plain butt-welding work, 
as shown at A, Fig. 177. The flame movement is indi- 
cated at B. 

The welding rod should be held and inclined as 
shown in Fig. 178. In this position sufficient quantity 
of metal may be added at the right time. With the 
welding rod held in a vertical position or horizontal, 
the possibility of the addition of an excess of metal, 
part of which is not fused, is great. In adding this 
metal, care must be exercised that the edges of the 
weld are in the proper state of fusion to receive it. 
If the metal is not sufficiently hot, the added material 
will merely stick to the sides and fusion will not exist. 
It is therefore necessary that, by the motion of the 
torch, fusion be produced at the edges of the weld 
equal with that of the welding rod, 

The usual faults of the beginner are failure to intro- 
duce the welding rod at the proper time into the welding 
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FIG. 179. VARIOUS EXAMPLES OF WELDING JOBS 
either too little or too much of the rod. The filling 
material when melted should never be allowed to fall 
into the weld in drops or globules. When the proper 
time arrives to add it, the welding rod is lowered into 
the weld until it is in contact with the molten metal 
of the edges. When in this position the flame of the 
torch is directed and thus fusion is pro- 
duced. 

It is customary to add metal in excess of that of 
the original section, and round it over nicely. 

There are several very important reasons for doing 
this. First, the is reinforced and the strength 
is accordingly increased. Second, in case a finished 
surface is desired a sufficient stock must remain to 
allow for finish. Third, small pinholes or blowholes 
may be found just under the surface of the weld, which 
do not extend to any depth, and may be removed by 
filing or machining. 

In some cases the plates do not start to draw to- 
gether until the weld has nearly reached the cerier. 
In a case of this kind it is good policy to slow down 
After the weld has been completed to 


around it, 


weld 


the welding. 
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the center, the plates will commence to draw together 
more rapidly, and in case the plates draw too fast, 
speed up on the welding until the proper distance is 
secured between the two plates. 

After the beginner has practiced until he can make 
a good weld on the plain and beveled plates, as suy- 
gested, he may practice on the forms shown in Fig. 179. 
These forms represent most of the kinds he will 
encounter in the regular run of work in a job or general 
repair shop. 

SOURCES OF TROUBLE 


It will be well to repeat to some extent, the instruc- 
tions and advice previously given, in order to emphasize 
the danger points: 

The first source of trouble in making a weld is 
improper adjustment of the welding flame. If the 
flame is not adjusted properly the resultant weld will 
be inferior. The commonest fault is the presence of 
too much oxygen. In this case, unless the welder takes 
a great deal of care in removing the oxide by mechan- 
ical means, it will be incorporated throughout the weld. 
The presence of oxide prevents the thorough blending 
of the metal, and therefore decreases its strength. 

Failure to penetrate to the bottom of the weld is 
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the cause of a great many defects. This fault is not 
only that of a beginner, but also that of the more 
skilled operator. Very often the desire to complete a 
weld rapidly will cause the operator to hasten over the 
most important part of his work, which is to secure 
the absolute fusion of the edges at the bottom of the 
weld, before filling rod is added. This defect not 
only reduces the section of the weld, but also produces 
is submitted to 


a line of weakness in case the weld 
bending or transverse strains. 

When molten metal is added to metal which is not 
in fusion, a weld is not secured. The molten metal 


merely sticks to the cooler metal; this defect is common 
with careless operators. It may be caused by improp- 
erly beveling the pieces to be welded, by the faulty 
manipulation of the torch or by improper use of the 
welding rod. 

For the beginner it is at first difficult to distinguish 
the proper temperature at which to add the filling 
material. Usually he applies the filling rod before the 
edges of the weld fusion. The adhesion in 
this case occurs at both edges. Occasionally, one edge 
of the weld is in fusion, but the other is not, in which 
event the adhesion is restricted to one side. 

In some cases the edges of the weld are both at a 
point of fusion Under these conditions a 
film of oxide may exist on each edge. When a filling 
material is added, adhesion is produced with a film of 
oxide separating the edges and the added material. 
Quite often an operator, in applying the welding rod to 
the weld, will concentrate his flame on the welding rod 
and the edges of the weld. As he plays the torch 
around the red he will inadvertently force some of the 
The metal not being in the proper 


are in 


too soon. 


molten metal ahead. 
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state of fusion, there will consequently be only a small 
area of adhesion. 

In welding cast iron, copper, and to some extent 
steel, a very common fault of the beginner is that of 
forming blowholes or porous sections in the weld. This 
can be overcome by close observation of the work 
while welding and by certain corrective means, the 
principal one of which is the use of proper fluxes and 
proper manipulation of the welding rod. It is need- 
less to say that the existence of such defects in a weld 
seriously affect its ultimate strength. 

Occasionally, welds are encountered in which dirt 
or some foreign material is incorporated. This will 
cause porosity and an inferior weld, which could readily 
have been avoided by removing the material either 
before or during the execution of the weld. 


BuiILt-UP WELDS 


Where steel of considerable thickness is to be welded, 
the Oxweld company recommends the method illustrated 
in Fig. 180. In the example selected the steel plates 
are § in. thick, beveled 45 deg. on each edge, making 
an included angle of 90 deg. In doing the work in this 
way, first melt the edges of the bottom of the V to- 
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gether for a length of 1 in. Add the welding rod 
to this length until the V is about half filled. Be 
sure that the sides of the V are melted when the rod 
is added. Then go back over this and fill up the V 
y in, thicker than the original plate. When this 
length of weld is done, melt the edges of the plates 
ahead down into the bottom of the V, and at the same 
time being sure that the end of the weld already 
finished is melted and flows into the bottom of the V. 
Then add to this next section metal until a reénforce- 
ment of ,*, in. greater than the thickness of the plate 
is formed. Keep on in this way until the plates are 
welded. Near the finish of the weld it is necessary that 
the rod be given a slight swinging motion, similar to the 
torch. This is in order that the top of the V be entirely 
covered. 
VERTICAL WELDS 


Where plates are to be welded with the seam in a 
vertical position, the same rule for the amount of 
divergence is used as for those in any other position. 
The weld should be started at the bottom and carried 
upward without stopping until the weld is completed. 
Practice on work of this kind will give the welder 
experience in the control of the molten metal as no 
other kind of weld will, and he should put in consider- 
able time on this work. 


FILLING UP A HOLE 


A thing that every welder should learn as soon as 
he has mastered the simpler welds, is to fill up holes 
properly. A good way to learn is to take a piece of 
}-in. plate and drill three holes in it, 4, { and 14 in. in 
diameter, as shown in Fig. 181. The beginner should 
commence with the smaller hole first. The weld should 
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be started by melting down the top edge of the hole 
in one place. This will give a slight angle to one side. 
On the face of this angle metal is added. The hole is 
built up by adding metal continuously from the bottom 
to the top until it gradually closes up. The welding 
should be carried on around the hole, however, and 
should not be built up from one side only. When the 
hole is properly filled in, the metal should meet at the 
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FIG. 183. PUTTING A COLLAR ON A SHAFT 
center. Proceed with the }-in. hole and the 14-in. hole 
exactly in the same manner. Turn the plate over and 
clean up the bottom side by melting the excess metal 
with the torch. 

FORMING BOSSES OR “PUTTING ON” METAL 

The forming of bosses, building up missing parts, 
or putting on metal where needed, forms a very im- 
portant part of a welder’s work. Consequently, the 
beginner should practice work of this kind as soon as 
he has mastered the ordinary run of welds outlined. 
He can begin by building up bosses an inch or so in 
diameter and one inch high ona steel plate, keeping at 
the work until he can produce a boss of fairly regular 
outline. He can then practice on square or rectangular 
bosses. Built-up bosses of this kind are shown in Fig. 
182. Since the welder has already practiced vertical 
welds he should have little trouble in placing his metal 
where it is wanted. Care, however, should always be 
taken to make sure that there is perfect fusion of the 
added metal and the plate before building up the boss. 
If a good weld to the surface of the plate is not made, 
the rest of the work is worthless. Be sure that all 
scale and dirt are worked out of the metal. 

Another type of built-up weld is shown in Fig. 183. 
In making a weld of this kind for the first time, take 
a piece of 2-in. shaft, 12 in. long and clean off the 
surface for about 3 in. at one end. Use a ,4.-in. welding 


rod, and a No. 10 Oxweld tip, or its equivalent, and 
21-lb. oxygen pressure. 
on one spot of the surface until it is melted. 
add the welding rod. 
in. long along the shaft. 

Weld Here--.. Fir 
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Place the flame of the torch 
Then 
Add a layer of 1 in. wide and 3 
Make this layer } in. thick. 


hed Weld ~. 
Y 


= 


TEETH 





BUILDING UP GEAR 
When this strip is finished, weld another strip on top 
of it, starting at the end just finished. This gives a 
strip of added metal 1 in. wide, 3 in. long and 4 in. 
thick. When this is done, start another strip at the 
side of this, being careful that the metal of the shaft 
is melting before the welding rod is added and also 
that the edges of the first two layers are at the same 
time melted down to the shaft. Proceed with the weld- 
ing exactly the same as just described, adding strip 
after strip, side by side, until the end of the shaft is 
covered all around. Remember that the shaft must be 
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melted before any metal can be added, that each layer 
must be melting before another layer can be added to 
it, and that each strip must be welded both to the shaft 
and the strip next to it. When the shaft is completely 
covered, the end of the weld should be gone over with 
the welding flame, in order to clean it up and to be 
sure that a weld is produced at this point. 

Following the building-up work just outlined, it is 
a good thing to practice building up worn- or broken- 
out teeth in old or scrap steel gears, as shown in 
Fig. 184. Before a welder attempts to do any actual 
repair work on gears, however, he should first learn 
more about expansion and contraction, and the methods 
of overcoming their effects. 


The Status of the School Shop 
By W. D. FORBES 


On page 1026, Vol. 50, of the American Machinist, 
Prof. J. B. Phillips (I suppose that is his title), brings 
forward in a very concise way the question of the status 
of craft-school graduates. 

My experience is longer than that of the Professor’s, 
but this does not by any means prove that it is more 
valuable, if as much so, and this point I want to em- 
phasize as in it lies the crux of my answer to the Pro- 
fessor’s first question—experience does not prove 
values. 

I believe that a diploma or certificate from a craft 
school should not of itself entitle a graduate to time 
allowance but such diploma presupposes him to possess 
a certain amount of knowledge and manual skill, and 
he should be allowed to show by actual work just what 
this knowledge and skill is. If it is sufficient to place 
him in the second year of apprenticeship he should be 
so placed and paid accordingly; if he shows enough 
knowledge of machine work to class him as a journey- 
man under instructions, then he should be so classed. 
We of shop experience have seen men calling themselves 
machinists, having had years of opportunity, yet who 
never in the world should be entitled to the name, while 
on the other hand we have seen men whose years of ex- 
perience were few, but who had well earned the title. 

As to whom should be given the right to determine 
the value of an applicant, undoubtedly it should be the 
foreman. He alone can tell whether or not the work 
turned out is of real value to his department, and as 
he is responsible for results it is within his province 
to make the decision. 

Foremen are human and have their likes and dislikes 
just as we all have and I have noticed a very decided 
prejudice against craft-school boys in the shop. This 
arises from a feeling that the boys are trying to “steal 
their trade;” are trying to take a royal road to success 
while the foreman has had to plod the common highway. 

The stand taken by many craft-school boys creates a 
bad impression. Few of these young men but feel that 
they are above those who have not been at a craft school 
and they show it in their manuer and words. I regret 
to say that this idea is in many cases fostered by the 
craft-school instructor himself, but this does not, of 
course, apply to all. 


Where many instructors fail is, I think, in not thor- 
oughly understanding or comprehending that knowledge 
and manual skill are totally different, and the latter is 
first of all what the shop foreman wants. 


He would 
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rather have a young man who can face and turn up a 
6-in. disk than to have one who understands the value of 
= but can only calculate the area of the piece without 
being able to do the actual work upon it. 

Three craft-school graduates came to me for work; 
nice clean looking young chaps flushed with the applause 
given them in the commencement exercises. The spokes- 
man informed me that all the members of their class 
had agreed that no one of them should begin work at 
less than $10 a week, and if they could not get that 
amount with a promise of a raise every three months, 
it would not be worth their while to start. One of 
these young men became an instructor at a well-known 
craft school within three months. 

Though I have sought them far and wide, I have 
found few men skillful at a trade who at the same time 
had the ability to impart knowledge to others. There 
is a large field for trade instructors who are properly 
fitted for the work but no one can be a real instructor 
who teaches only what he has been taught; he must be 
able to teach from his own experience or he will fail 
and in failure he will have done great harm. 


PLENTY OF FIRST-CLASS MECHANICS 


ver since I can remember I have heard the statement 
that the old-time mechanics are no longer with us. “No 
Sir! They don’t make them any more.” We have all 
heard it and many believe that it is true. I can go about 
today and find more first-class mechanics than I ever 
could; men that will do more and better work than any 
set of men that ever before existed. Why? Because of 
the world’s advance in mechanics; because better facili- 
ties are at hand to work with. 

I can go to many shops and get a hardened plug 
ground to 1 in. and know the actual size within one 
ten-thousandth, yet the demand for such a plug would 
not cause even a flutter of excitement and its cost 
would be but a few dollars. When I began my engi- 
neering life I doubt if there were more than three 
shops in the world where this plug could have been 
produced, and its cost would have been excessive. Means 
for testing the size were also very limited, while to- 
day it is no trick at all to have such a small measure- 
ment shown. 

Skilled workmen are discouraged for the reason that 
little more is paid for skill than for bungled work; good 
workmen do not get enough pay or poor workmen get 
too much. This also is the case with craft-school in- 
structors, as no doubt the professor has found; yet 
at any price, tip-top manual teachers are hard to find. 

The craft school is, in my opinion, the most valuable 
idea yet presented but I think a mistake is made in 
clinging to the old apprenticeship idea of having time 
the element which determines a man’s skill. A young 
man able to read drawings and perform skilled opera- 
tions on the usual machine-shop tools in a commercial 
way after having worked one year should be entitled 
to his diploma or certificate, and if he is not able to 
perform these operations at the end of three, or even 
four years he should not be given such papers. In any 
case he should be willing to show what he can do in- 
stead of telling what he has done. 

If Professor Phillips has the means at his command, 
and I earnestly hope he has, he can make the name of 
his school one which will insure the immediate placing 
of its graduates despite the prejudices of foremen. 
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Production of Liberty Motor Parts 
at the Ford Plant 


By W. 


Mechanical Engineer, 





The Liberty motor was designed for quantity 
production and consequently many new methods 
were developed to speed up the work. Those 
employed in producing cylinders in six operations 
are particularly unique and this paper gives a 
brief account of the process as carried on at a 
large plant in Detroit during the period Novem- 
ber, 1917, to December, 1918. 
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N NOV. 1917, the Ford Motor Co. entered 
into a contract with the United States Govern- 
ment to build 5000 Liberty motors. The 
contract was accepted at a time when Ford cars were 
being manufactured at the rate of 3500 per day and 
to change over from their production to that of Liberty 
motors was by no mears a minor undertaking. The 
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FIG. 1. PRODUCTION OF LIBERTY MOTORS AT THE FORD 
MOTOR COMPANY'S PLANT 
*Abstract of a paper prepared for presentation at the spring 
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Ford Motor Co. 


manufacture of Liberty motors differs in many essen- 
tials from the manufacture of the ordinary type of 
motor used for automobiles, and of the 14,000 tools 
used on Ford car production only 987 were adaptable 
to the production of Liberty motors. 

It was estimated that 350,000 sq.ft. of floor space 
would be required to produce 50 Liberty motors per day 
of eight hours. The ultimate space required was 
550,000 sq.ft. As no floor space was available, this 
necessitated the dismantling and removing of severa! 
thousand machines and the rearrangement of over 50 
per cent. of the regular plant equipment. The new 


arrangement was so made as to allow an entire building 




















FIG. 2. GAS FURNACE FOR HEATING TUBES— 
OPERATION A 
for the production of Liberty motors. This permitted 


the concentration of production and therefore maximum 
efficiency and production in the shortest time, and since 
production in the shortest time possible was the great 
issue, nO expense was spared in rearranging this shop 
for building Liberty motors. 

The shifting of labor from standard-car production 
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to Liberty motor production was gradual. No labor 
trouble was experienced as the curtailment in regular 
products released enough labor for the production of 
Liberty motors. Table 1 shows the growth in the num- 
ber of men employed in the Liberty motor department. 

In accordance with the terms of the contract de- 
liveries were planned as follows: 


\pr 1, 1918 200 
Miay. 1918 800 
lune, 1918 1000 

ily, 1918 1000 
tug. 1918 1000 
Sept. 1918 1000 

rotal 5000 


This scnedule was subsequently revised with instruc- 
from the Government to attain a maximum 
production of 100 motors per day in anticipation of 
an order for 7000 additional The schedule 
was revised to obtain a production of 2500 motors per 


tions 


motors. 


month by December, 1918. 
rABLE I SHOWING GROWTH OF FORCE BUILDING LIBERTY 
MOTORS AT FORD MOTOR CO. WORKS 

N Met N f Men 

Da I Da Employed 
. 22, 1917 Aug 1, 1918 7,976 
7 2. 1918 67 Sey > 1918 9.390 
Ma 1, 1918 779 Oct 1, 1918 10,653 
Ap 1, 1918 N 1, 1918 11,288 
Niay | 18 2.4 Ih 1 1918 826 
8 4.412 Jar 2, 1919 543 


Production was fast approaching the goal when the 
was signed, as evidenced by Fig. 1, which 
production of Liberty motors at the works 
of the Ford Motor Co. for the period from November, 
1917 to December, 1918. As is invariably the case 
in any new undertaking, the production of these motors 
many factors which the 

Among the predominating of these 


armistice 
shows the 


was retarded by t engineers 


sought to eliminate. 

were the following: 
1. Orders for raw material could not be placed im- 

incomplete specifications. 


mediately on account of 





2. There were many changes. For a period of 14 
months, 1013 changes were authorized: March, 1918, 
showing 167, April 109 and May 115; then tapering 
off to December, 1918, which showed only eight changes. 
These changes represent Government changes and do 
not include those made by Ford Motor Co. in dies, 
jigs and fixtures, which averaged from three to five for 
of the above. 

3. Material specifications were constantly revised. 

1. Shortage of fuel, especially with sub-contractors. 
5. Railroad embargoes delayed shipment on shop 
machines and raw materials. 

6. A-4 priority on shop machinery instead of A-1. 

7. Lack of acceptable thread gages. 

8. Lack of actual shop experience by Government 


each 


« 


inspectors. 

The falling off in production in November was of 
course due to the signing of the armistice. On the 
day the armistice was signed, the highest mark was 
reached in the number of motors assembled in one day; 
namely, seventy-five. 

Several major and important developments were 
brought about by the production department of the 
Ford Motor Co. First among these was the cylinder 
forging made from tubing. This method resulted in 
an enormous saving when considering the 
machining a cylinder from a solid forging and also the 
cost of making a solid forging. The Liberty motor 
cylinder was forged from a high-carbon steel tube 5? 
in. outside diameter, 4{ in. inside diameter by 39? in. 
mill length, and completed in six operations as follows: 

Operation A—Cut off. 

Operation B—Close head. 

Operation C—Form the head. 

Operation D—Rough-drill bosses for inlet- and ex- 
haust-valve ports. 

Operation E—Upset and form flange. 

Operation F—Heat-treat. 


cost of 
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OPERATION A—CuT Orr. The tube was heated, at the 
point at which it was to be cut, to about 1200 deg. F.., 
in a specially designed rectangular gas furnace having 
a series of circular openings along two sides, and 
through which the tubes were inserted. The capacity 
of the furnace, Fig. 2, was such that the successive 
tubes were heated sufficiently for cutting within the 
time required for the cutting operation. Once starfed, 
the operation was continuous with a production rate of 
150 tubes per hour per machine. 

Upon removing the tube from the furnace it was 
placed in the shearing die of a press equipped with 
a special punch and die. The tube was then fitted 
with an arbor so constructed that as the punch of the 
press sheared the outer wall of the tube, the arbor 
transmitted the shearing power to the lower wall, thus 
shearing the whole without distorting the tube. The 
punch and die were set on the press so that the 
end of the tube was cut at an angle of 19 deg. with 
the center line of the tube, to the required length of 
202 in. at one side of the angle and 19! in. at the 
other side. This cut was essential to Operation B 
as outlined below. 

OPERATION B—CLOSE HEAD. It was considered for a 
long time next to impossible to forge a Liberty motor 
cylinder from a tube on account of the manufacturing 
difficulties encountered in closing the head. When the 
end of the tube to be closed was cut at right angles 
to the center line, it was found unsatisfactory due to 
cold shuts or unfused sections in the metal occurring 
in the center of the dome. 

However, by cutting the tube at an angle of 19 deg. 
with the center line of the tube it was found that 
the forming dies could be so constructed as to cup or 
draw inward the tube wall, the high or extended por- 
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FIG. 6. 


PRESSING IN BROACHING RING—OPERATION 
tion of the wall causing the converging or closing of 
the metal to one side of the center line of the tube 
until, in the final forming of the head, the metal was 
joined at right angles to the 19-deg. cut. (See Fig. 3.) 
After this operation the appearance of the closed end 
resembled the common type of explosive shell with the 
nose portion at an angle of 19 deg. The central portion 
of the dome is thus formed without a weld and retains 
to the fullest extent its fibrous strength. 

The angular head of the tube was then heated in 
a furnace similar to the one previously described to 
about 1900 deg. F. preparatory to forming the head 
so that the point cculd be used as a part of the boss 
which later was drilled for an intake or exhaust port. 

DOUBLE-ACTION DIE USED 

The die used in this operation was of the double- 
action type and comprised two semicircular steel jaws, 
tapered on the upper outside diameter and pivoted in 
the rear to swing horizontally. A cast-iron locking 
plate was attached to the blanking foot of the press 
and tapered to correspond to the taper of the jaws, so 
that when the blanking foot was in down position the 
tapered surfaces of the jaws served to lock the tube 
in position. The interior upper parts of the jaws 
were bored and fitted with split bushings or bronze 
bearings to fit the punch. Resting flush normally with 
the upper surface of the jaw was a semicircular steel 
supporting band equipped with three guide pins sup- 
ported on springs. 

When the jaws were swung in position around the 
tube, they formed a steel ring which gripped the tube 
around the top or heated portion and as the punch 
descended, the ring slipped down the tube, and the sup- 
porting springs depressing under the pressure of the 
punch thus prevented the tube from bulging when 
the punch closed in the head. The punch was designed 
so that the dome was drawn to a point 19 deg. to one 
side of the center line @f the tube, as_ previousl) 
described. 


OPERATION C—FORM THE HEAD. This operation was 


performed on a press, Fig. 4, provided with a specially 
as a die, a bolster 


designed punch and die. To serve 
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or base plate was mounted on the bed of the press. 
The base plate was bored in the center to receive the 
shank end of an upright cylindrical locating arbor and 
counterbored to receive a thrust plate. Two sections 
made up the arbor, the lower of which was made of soft 
bored to receive the hardened-steel tip or top 
section. The top section tapered slightly inward at 
the extreme end and the top surface was curved to 
properly form the dome or head of the cylinder. 


steel 


ACTION OF THE PUNCH AND DIE IN FORMING THE HEAD 


Horizontal sliding jaws around the locating arbor 
were held open by springs and operated by cams at- 
tached to the ram of the press. The upper interior 
portion of the jaws was shaped to form the expanded 


for the combustion chamber. When the jaws 


area 























were closed by the cams, they fitted snugly around 
the punch. 
As the ram descended, the cams attached thereto forced 


the jaws together so that as the punch pressed down 
the head of the tube on the arbor it formed the valve- 
port and spark-plug bosses “and the jaws formed the 
expanded area for the combustion chamber. On the 
back stroke, the jaws were forced apart by the springs 
as soon as the pressure of the cams relaxed. In case 
vlinder, a wedge attached to the 
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of adhesion 





ram and operating between the two ends of the jaws 
breaks the adhesion on the back stroke. A knock-out 
sleeve located about the base of the arbor and operated 
by an arm beneath the bed of the press on the back 
stroke was carried upward and loosened the cylinder 
on the arbor. Production on one machine totaled 150 
per hour. 

OPERATION D—-DOUGH-DRILL BOSSES FOR INLET- AND 
EXHAUST-VALVE Ports. The eylinder was held in a 
trunnion fixture attached to a drilling machine so that 
the center line of the valve port swung in line with the 
spindle. The cylinder was located by using the valve- 
port bosses. 

OPERATION E—UPSET AND FORM FLANGE. These 
operations were performed on a 5-in. forging machine 
in one heat-treat on two separate dies. The die used 
for the first portion of the operation (upset) comprised 
two horizontal sliding steel jaws operated by cams 
and bored at both ends to fit tightly about the body of 
the cylinder. At the middle the jaws were undercut or 
recessed so that in the upsetting the metal would so 
flow as to form a heavy ring of metal at the section 
at which the flange was to be located on the cylinder. 
The punch was in the form of a mandrel with a shoulder 
which fitted the closed jaws and which on striking the 
bottom of the skirt or open end of the cylinder forced 
the heated metal to the proper upset dimensions about 
the mandrel and in the recess of the jaws. 


PUNCH AND DIE USED FOR FORMING THE FLANGE 


The die employed in the second portion of the 
operation (form flange) was of the same type above 
described, with the exception that the jaws were 
counterbored at the entrance end to the forged flange 
dimensions, instead of being recessed in the middle. 
The punch consisted of a mandrel with a shoulder 
surrounded by a sleeve which extended beyond the 
shoulder. The sleeve fitted the closed jaw of the die 
and the inside extended portion upset the metal by 
pressing it against the die, thus forming the flange. 
The sleeve was provided with two vent holes permitting 
gases that might be formed during the forging to 
‘scape. 

In operation the skirt of the cylinder was first heated 
to about 1900 deg. F. in a furnace, then dipped in 
water to a depth of about 14 in. This cooling was done 
to form a ring of hard metal at the bottom of the skirt 
for the punch to act upon. The cylinder was then placed 
in the forging machine and the flange made. Production 
tctaled 85 per hour on one machine. 

OPERATION F—HEAT-TREAT. The completed forged 
cylinder was placed in a large rectangular heat-treating 
furnace and heated to a temperature of 1525 deg. F. 
and then quenched in a brine solution. After quench- 
ing it was heated in an annealing furnace to a tem- 
perature of 1125 deg. F. and cooled in air. Brinell 
test was 217-255. This heat-treatment left the cylinder 
ready for the machine operations. 

Next in importance to the method just described of 
producing Liberty motor cylinders was the development 
of a special process of making bronze babbitt-lined 
bearings for the crankshaft end of connecting-rods 




















July 17, 1919 





Let’s Go—Buy Equipment Now 























0 














VSPA GAO NOs 


a 











which would stand up under the Government’s 50-hour 


test. The method comprised 21 operations, as follows: 

1. Rough-drill closed end. 

2. Rough- and finish-bore bronze and face one end. 

3. Turn outside diameter to fit babbitting fixture 
and face one end. 

4. Babbitt. 

5. Cut off gate, rough- and finish-bore babbitt. 

6. Finish-turn outside diameter to 3.095 in. and face 
ends to length. 

7. Press in broaching ring. 

8. Broach hole to 2.4275 in. in diameter. 

9. Press out broaching ring. 

10. Grind outside diameter to 3.075 in. 

11. Cut in halves with #;-in. saw. 

12. Close in. 

13. Swage. 

14. Finish-mill the parting line. 

15. Face ends to length. 

16. Fillet both ends. 

17. Cut two grooves for forked-end rod. 

18. Drill and ream dowel holes in lower half-bearings 
only. 

19. Cut two 4-in. semicircular oil grooves on the part- 
ing line. 

20. Cut 12 oil pockets in both halves. 

21. Burr. 

OPERATION 1—ROUGH-DRILL CLOSED END. A 21-in. 


drilling machine was used in this operation, which was 
necessary only on castings where a thin web of metal 
entirely closed one end. 

OPERATION 2—ROUGH- AND FINISH-BORE BRONZE AND 
FACE ONE END. This operation was performed in a 
12-spindle 14-in. multiple machine. The bushings were 
gripped in a chuck and bored at the rate of about 80 
per hour. 

OPERATION 3—TURN OUTSIDE DIAMETER TO FIT BAB 
BITTING FIXTURE AND FACE ONE END. A 12-spindle 
14-in. multiple machine was also used for this operation. 
The bored bushings were clamped on special arbors and 
outside diameters turned to fit babbitting fixture. 























MACHINE FOR BENDING BBEARINGS— 
OPERATION 12 


FIG, 8. 




















UPSETTING OF BEARINGS TO FINISHED 
DIMENSIONS—OPERATION 13 


FIG, 9. 


OPERATION 4—BABBITT. The equipment required for 
this operation consisted of acid vats, tinning furnaces, 
die-casting machines with water-circulating systems, a 
furnace large enough to supply a unit of four die- 
casting machines with molten babbitt and a compressed- 
air outfit to use with the gas furnaces. 

The bushing was first dipped into a flux made pro- 
portionately of 11 lb. sal ammoniac, 9 lb. zine chloride, 
6 qt. muriatic acid and 13 qt. water. The hydrometer 
reading was 23 to 25 deg. Baumé. 

Before placing the bushing in the specially designed 
die-casting machine to be babbitted it was immersed in 
the molten tin. The die-casting machine, Fig. 5, con- 
sisted of a rectangular plate mounted on suitable legs 
or base, having a cored hole for receiving a crucible 
containing the metal; a crucible with suitable rim hav- 
ing two bosses on which were fitted bearings for a 
pump-lever shaft; a pump fastened to two bosses of 
the rectangular plate for forcing the metal through a 
nozzle into the die proper; and a fixture mounted on 
the plate straddling the pot for casting the bearing. 

The fixture for casting the bearing was made up of 
a circulating-water-cooled mandrel or arbor sliding 
vertically in a housing. This housing was secured to 
two side-support brackets which were bolted to the plate. 
The lower die holder carrying the die spans the crucible 
and slides vertically on guide pins. Springs received 
the weight of the holder in suspension. Just inside of 
the guide-pin bearings and screwed into the holder were 
two suitable rods which extended through the housing. 
The housing was drilled and counterbored to receive 
rods and springs. The lower die holder in its normal 
or loading position was suspended on the springs so 
that the opening or gate of the die was slightly above 
the nozzle of the pump. 

For babbitting, a tinned bushing was inserted in the 
lower die and the water-cooled arbor was moved down- 
ward until stopped by the arbor stripper ring clamping 
on the upper end of the bushing to be babbitted and 
the gate end of the lower die on the pump nozzle. 
The movement of the arbor was controlled by an upward 
movement of the hand lever. While holding the arbor 
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firmly in position with one hand, the operator with the 
other hand pulls upward on another hand lever attached 
to the pump lever, thereby forcing the molten babbitt 
from the pump cylinder through the nozzles and into 
the bushing. 

The metal was allowed to set for about 30 sec 
the pump-control lever was pushed downward. The 
piston of the pump upon its return uncovers ports 
permitting molten metal to flow into the cylinder 
preparatory to another casting. Simultaneously, the 
arbor-control lever was thrown downward, assisted by 
the weighted end, causing the arbor stripper ring to 
strike violently against the lower face of the arbor 
housing and thereby stripping the babbitted bushing 
from the arbor. This upper movement of the arbor 
allowed the lower die holder to regain its normal posi- 
tion and severed the connection between the lower die 
and pump nozzle, which assured the bushing sticking 
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CUTTING GROOVES FOR 


FIG. 10. METHOD OF 
FORKED-END ROD—OPERATION 17 

and not becoming gate- 
The thickness of the babbitt 


in babbitting was 


te the water-cooled arbor 
inchored to the lower die. 
wall at the top for best results 
in. and for the bottom .4. in. 
OPFRATION 5—CuT OFF GATE, ROUGH- AND FINISH- 
BorRE BABBITT. Geared-head screw machines were used 
fer this operation. The bushing was held by a three- 


jaw chuck; an ordinary cut-off tool held in the tool 

block of the cross-slide was used for cutting off the 

gate, and a boring bar with two cutters (one for rough- 

ing and one for finishing) was mounted in the turret 

for boring hole to proper diameter, with an allowance 
T r rmre icT 

OPERATION 6—FINISH-TU2N OUTSIDE DIAMETER TO 

3.095 IN. AND FAcE ENDs TO LENGTH. In this operation 

14-in. x 4-ft. lathes with back-arm attachments were 

d. The bust rs were held on an expanded arbor, 

h held in the spind the machine. A cutter 

i! 1 in the tool block « ithe cross-s lide turned 

le agiameter to fit the broaching ring. The 

! iY da K witr vo cutters sp iced to 

} g to the roper lengtt » fit the connect 














MACHINIST Vol. 51, No. 3 


CONS PRY OPT lexi) 





OPERATION 7—PRESS IN BROACHING RING. For this 
operation, Fig. 6, a bolster plate with two holes bored 
large enough to allow the bushing to drop through and 
counterbored to suit outside diameter of the broaching 
ring was strapped to the bed of a press. In the ram 
of the machine were carried two cylindrical punches 
slightly smaller in diameter than the outside diameter 
of the bushing but differing in length. 

In operation a ring into which had been pressed a 
broached bushing was placed in the counterbored hole 
under the long punch and a bushing that was not 
broached was slightly entered into an empty ring and 
placed under the short punch. When the press was 
tripped, the long punch forced the broached bushing 
out of the ring and the short punch forced the bush- 
ing, which had not been broached, into the ring. 

OPERATION 8—BROACH HOLE TO 2.4275 IN. DIAMETER. 
A special broaching machine, Fig. 7, was designed for 
this operation. The legs were removed from a No. 1 
Knowles keyseating machine and the body complete with 
rack, slide, etc., was bolted in a vertical position 
to a special base casting. An upper guide of cast iron, 
with a hardened- and ground-steel bushing for the 
broach-holder quill was dovetailed to the ways of the 
machine. Below this upper guide was the extended 
work-holding bracket (a part of the bed of the Knowles 
keyseater) which carried the work holder. This work 
holder was a hardened-steel bushing ground on its 
outside diameter to fit the hole in the bracket and 
counterbored to fit the broaching ring. On the special 
casting below the work-holding support was bolted 
the lower guide, a gray-iron casting with a hardened 
bushing ground to fit the broach holder. The broach 
holder was a long tool-steel bar hardened and ground on 
one end to fit the guide bushings and on the other end 
to fit the holes in broach and broach-holder quill. 

The foot-pedal bracket was bolted to the base of the 
machine and was bored to fit the broach holder to which 
it served to guide and keep in alignment. Between the 
lower guide casting ard the foot-pedal bracket was dis- 
posed a collar firmly fastened to the broach holder, and 
attached to this collar was a yoked lever. This lever 
was so fulcrumed that the weight of the broach was just 
slightly more than counterbalanced by a cast-iron weight 
which insured the broach end of the holder being piloted 
in the quill when the broaching was being done. A hand 
lever with lift rods was attached to the yoked lever to 
control the loading. 

The broach had eight cutting edges varying in size 
from 2.422 to 2.4273 in. in diameter. In addition to 
the cutting edges, the upper end of the broach had 
three burnishing surfaces, the diameters of which were 
2.4274 in. The broach was 5 in. long and had a hole 
in diameter to fit the end of the 


gears, 


base 


ground to 1.625 in. 
broach holder. 

In operation the keyseater functions normally, with 
the exception that the down (or what would be the 
return) stroke of the ram is utilized for pushing the 
broach through the work. The hand lever controlling 
the broach holder is pulled down until the latch on 
the foot lever engages the top of the collar on the 
h holder. This operation holds the pilot end of 
holder and the broach-holder quill apart, allowing 


bioach 


the 
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the broaching ring containing the work to be mounted 
in place. The broach holder was then allowed to ascend 
until the end of the holder protruded enough to allow 
slipping on the broach, and then further until its end 
was piloted in the hole of the quill. The machine was 
then tripped and the broaching was done on the down- 
ward stroke of the slide carrying the quill, the broach 
being forced through the work by the pressure exerted 
on descending quill. This downward stroke was car- 
ried far enough to allow the foot-lever latch to engage 
the collar on the broach holder automatically. The ma- 
chine was reversed, disengaging the quill and the broach 
holder. The broaching ring containing the work was 
then lifted out and the broach was removed from the 
holder, leaving the machine ready for the next opera- 
tion. 

OPERATION 9—PRESS OUT BROACHING RING. This 
operation has been previously described under Operation 
7, and is shown in Fig. 6. 

OPERATION 10—GRIND OUTSIDE DIAMETER TO 3.075 IN. 
The bushing was ground between centers on a 6 x 18-in. 
grinding machine. A split hardened-steel ring ground 
on its outside to a diameter of 2.4275 in. was inserted in 
the bushing and a hardened arbor ground with a slight 
taper was in turn inserted into the split ring,,the hole 
of the latter being ground tapering to conform to the 
arbor. A light pressure applied to the end of the arbor 
expanded the ring sufficiently to firmly hold the bushing 
fer grinding. 

OPERATION 11—CUT IN HALVES WITH ¢,-IN. SAW. 
This operation was done on a plain milling ma- 
chine with an indexing type of fixture. The work- 
holding arbor of the fixture was made long enough 
to accommodate two bushings. The bushings were 
clamped on the arbor with a C-washer and stud bolt. 
A common ;;-in.-wide slitting saw was used. 

OPERATION 12—CLOSE IN. After being cut in half, 
the bearings were bent to decrease their diameter so as 
to allow their fitting easily into the swaging fixture 
used in Operation 13. The bending fixture, Fig. 8, 
was made with a semicircular arbor bolted to a base 
plate. A housing with three cam-lever slides was fast- 
ered to the base plates. Openings in both of 
the housing allowed for the insertion of the bearing 
over the arbor. The top cam lever clamped the work 
in position and the side cam levers closed in the bearing 
the necessary amount. 

OPERATION 13—SWAGE. This operation, which was 
performed on a press, was the keystone operation in the 
successful production of accurate bearings, as the set 
given them insured their holding the shape of the 
master forms. 

The fixture, Fig. 9, comprised a hardened and ground 
steel base plate fastened to a hardened-steel form. Two 
evebolts were held by pins in each side of the form. 
These parts assembled formed the female section and 
The 
was made up of a half-round arbor of hardened steel 
clamping plate, the surfaces of which 
were also ground. Two slots in each end of the clamp 
ng plate allow the eyebolts to hold the two 
together. A 


sides 


were fastened to the bolster plate. male section 


on the joining 
sections 
construction on the 
surfaces of the sections kept them in alignment. 


tongue-and-groove 


oint 





A filler piece made of hardened steel and ground to 
the finished bearing dimensions was used to take the 
flow from the ram of the press. A _hardened-steel 
cylinder punch with a flat-ground bottom surface was 
fitted into the ram of the machine. 

In operation, a half-bearing with a filler piece on top 
of it was clamped between the male and female section 
of the fixture; the press was then tripped and the cylin- 
drical punch on descending struck the filler piece, which 
projected slightly above the upper surface of the fixture. 
This upset the metal to the finished bearing dimensions 
with an allowance on the parting-line surfaces of about 
0.003 in. for finish-milling. 

















METHOD OF 
OPERATION 20 


CUTTING OIL GROOVES 


OPERATION 14—FINISH-MILL THE PARTING LINE. A 
plain milling machine on this operation was very satis 
factory considering the close limits of plus or minus 
0.00025 in. A fixture with a half-round seat 
bored to fit the outside diameter of the half-bearing 
was bolted to the plate of the 
surfaces of the half-bearing 
gage attached to the fixture. 
with a half-round hardened 
the curved surface of which 
diameter of the half-bearing. 


or nest 


machine. The parting-line 
were leveled by the hinge 

The work was clamped 
and ground steel clamp, 
was made to fit the inside 
Two plain milling cutters 
were mounted on the arbor and were so spaced that they 
straddled the clamping bolt and nut. 

OPERATION 15—Fack ENDS TO LENGTH. A 14-in. x 
1-ft. lathe without a tailstock used for this oper 
ation. A hinged clamping ring wa 


was 
used to clamp the 
work tight on the steel arbor, which was mounted in the 


pindle of the lathe Two halves, or one complete bear 


ing, were machined at one setting. A special tool bloc} 
with two cutters straddling the clamping ring faced 
the bearing to the proper length 

OPERATION 16—FILLET Botu ENpbs. The fillet eut 
in both ends of the bearing, to clear the radius of 
the crankshaft pin, were done on 21-in. drilling ma 
chines. The fixture comprised a circular-shaped base 
bored in the center to receive a flanged hardened-steel 
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pilot bushing. The outside diameter of this pilot bush- 
ing above the flange was made to fit the inside diameter 
of the bearings and the hole of the pilot bushing was a 
fit to the pilot of the filleting cutting holder. The half- 
bearings were clamped in pairs about the piloting bush- 
ing by means of two hinged clamps rotating on a pin 
located in the rear of the fixture. A single formed 
filleting center was fastened in a slotted holder. The 
holder was held in the spindle of the drilling machine 
with a tapered shank. 

OPERATION 17—CuT Two GROOVES FOR FORKED-END 
Rop. A 14-in. x 5-ft. lathe, Fig. 10, with a special 
cross-slide arranged with front and back tool blocks, was 
used for this operation. A stub arbor mounted in the 
spindle of the machine was made with a flange to serve 
as a stop for locating the work while clamping with 
a hinged ring, similar to the one used for Operation 15. 
The half-bearings were clamped on the arbor at one 
setting. The arbor was provided with a center so that 
the lathe tailstock could be utilized to stiffen the support 
of the work under the pressure of the cut. The groov- 
ing cutters were of the circular forming-type, with six 
cutting edges. The adjustment of the cutting edges 
was controlled by the movement of a toothed lever. 
The teeth of the lever meshed with the teeth in the 
boss about the center of the grooving cutter. The 
cutter in the rear tool block was used for roughing, 
and the front cutter for finishing. Suitable stops were 
arranged on the cross-slide to control the depth of cut. 

OPERATION 18—DRILL AND REAM DOWEL HOLES IN 
LOWER HALF-BEARINGS ONLY. A two-spindle 14-in. drill- 
ing machine was used on this operation. The drill jig 
comprised a base with side supports, to which was fast- 
ened the drilling plate. On the under side of this plate 
was fastened a locating block formed to fit the contour 
of the work. A slide disposed between the side supports 
and actuated by a cam lever served to clamp the work in 
position for drilling and reaming. Slip bushings were 
used in the drilling plate, one for the drill and one for 
the reamer to insure accuracy. 

OPERATION 19—CuT Two }-IN. 
GROOVES ON THE PARTING LINE. 
done on a hand milling machine. 
supported the work in a semicircular nest 
clamped in place with a strap and thumbscrew. 

OPERATION 20—CuT 12 O1L POCKETS IN BOTH HALVES. 
This operation was also done on a hand milling machine. 
The fixture, Fig. 11, was made to clamp the work so 
that the parting surfaces were in a vertical position. 
The oil pockets were cut on a radius; the cut being ., 
in. deep at the parting line and running out to the inner 
surface of the bearing | in. below the parting line. An 
arbor with six ,',-in. wide plain cutters properly spaced 
was mounted in the spindle of the machine and sup- 
ported by the over arm. 

OPERATION 21—-Burr. A No. 1 keyseating machine 
was used for removing the burrs on the inside or bab- 
The fixture was made in 


SEMICIRCULAR OIL 
This operation was 
The cast-iron fixture 
and was 


bitted surface of the bearings. 


halves, the lower half having a cylindrical section which 
served to hold the fixture in the machine. Ways for the 
slide carrying the broach were machined in the lower 
half, and also recesses cut for the hardened and ground 
blocks on which the parting surfaces of the work rested. 


The upper half was made in form of a clamp, this part 
being bored to fit the half-section of circular hardened 
and ground steel liner, the inner surface of which fits 
about the outside of the work. Bosses bored for guide 
pins extended from the fixture and served to keep the 
halves in alignment. The weight of the upper half was 
disposed on springs coiled about the guide pins. The 
broach was of a semicircular section and bolted to the 
slide. This slide was connected to the ram of the ma- 
chine. A copious flow of oil was kept on the work, 
keeping the locating block and broach free from chips 
and dirt. The cutting was done on the pull or regular 
stroke of the machine. 


Renewing a Ball Bearing 


By JOSEPH K. MATTHEWS 

The ball bearing shown in section at A is an emer- 
gency job typical of the class of work handled in a 
general repair shop. It was constructed in the follow- . 
ing manner: 

A piece of soft steel was chucked and the cup shown 
at B was turned up and cut off. The tool-steel piece 
C was next turned up with allowance for grinding. 
Two races, shown in section at D, were made of tool 
steel with allowance for grinding. 

After hardening, the piece C was ground all over, 
using }-in. plugs to measure the race. The races D 


lam 














BALL BEARNG RENEWAL 


were pushed onto a plug which had been turned up 
in the chuck, and the outside diameter and back face 
were ground by means of a toolpost grinding machine. 
The back edge was also slightly beveled. 

Next a piece of scrap material was chucked and bored 
a good fit for the outside diameter of D and exactly 
0.169 in. deep. The races were held in this piece and 
the 45-deg. surface ground until a 1.391-in. plug would 
just nicely enter the hole in the back of the race. 
The thickness was obtained by bringing up the wheel 
until it just touched the front face of the chucking piece. 

The races were clamped in the cup B with the }-in. 
balls in place and were found to be too tight, so one 
race was pushed out and reground, until a smooth 
working fit was secured. 

The assembled bearing was held in a piece in the 
chuck which had been bored to a good fit for the outside 
diameter of the cup and }j in. deep. The cup was closed 
by spinning over the projecting open end with a rolling 
tool, held in the toolpost. 
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A Job-Shop Bench With Compartments 
By Peter F. O’SHEA 


One of the plants of the Greenfield Tap and Die 
Corporation which makes jigs and fixtures for the other 
plants is very much like a job shop in which no two 
jobs are ever alike. In such cases it is very easy to get 
the different parts, including special bolts, nuts, ete., 
mislaid somewhere or 
put with the wrong 
job. The works man- 
of the plant 
therefore installed in 
the jig and fixture 
room a couple of com- 
partment benches. 

These were made 
simply by nailing onto 
the top a center board 
1 ft. high and at 
right angles to this on 
each side a series of 
partition boards 
tapering from 1 ft. at 
the center down to 
nothing at each edge 
of the bench. These 
compartments were 
then numbered 1 to 
10, the numbers on each compartment being permanent. 
On a second bench the compartments are numbered 
from 11 to 20. Below this second bench a shelf was 
put in and divided into compartments twice as wide 
as those on top for the storage of big jobs, or heavy 
parts belonging to the jobs in the compartments above. 
These lower compartments are numbered from 21 to 30. 

When an order for a jig or fixture comes in, it is 
accompanied by duplicate blueprints from the engineer- 
ing department. One print is penciled in red with the 
number of the bench compartment assigned to the job. 
It is kept in the compartment for reference. The 
duplicate print is cut up into as many pieces as there 
are different parts shown on the print. Each piece is 
marked with the order number and compartment num- 
ber. The separate pieces form detail prints each of 
which may be taken away by the workman to his work 
bench or lathe, and later returned to the compartment. 
In this way there is always a complete print of the 
whole job available for reference so that any man may 
tell how his part fits in with the others, while at the 
same time perhaps six or eight different men may be 
simultaneously working on the same order, and each 
has a print of the part he is making at his side 
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When a man is through with his operation on a part, 
he brings his piece of blueprint and the part back to 
that job department. He does this even if it is to stay 
there only temporarily between processes. 

When the fixture is completely 
the plant which has requisitioned 
is taken away and filed, and the 
free to be assigned to some new 


assembled and sent to 
it, the reference print 
compartment is then 
In this way the 
compartments are 
successively occupied 
by current jobs. The 
compartment number 
assigned to the job is 
jotted down by the 
schedule clerk on the 
original order so that 
the blueprint and any 
of the parts may be 
found at once if 
wanted in the office. 
In this way the com- 
partments act as a 
center and 
house for any and all 
parts of the particu 
lar job while it is in 


job. 


clearing 


process in the factory 

These compart- 
ments little 
the illustration, and are 
would be difficult 


COMPARTMENTS 


cost very 


to make as may be seen from 


quite effective. It now to do without 
them as frequently there are 15 or 20 jobs in process, 


some of which require as many as 40 or 50 separate 


pieces to be made. 


Special Taper Attachment for 
Engine Lathe 
BY OLIVER F. WARHUS 


Some time ago I had the problem of converting an 


ordinary screw-cutting engine lathe without taper at 
tachment or compound rest into a lathe capable of bor 
ing or turning tapers. I had a long spindle one 
end of which it was desired to bore a taper socket, but 
the spindle was too long to be mounted in the only 


lathe which had available with attachment 


and compound rest, while the lathe which had a bed suf 


we taper 
ficiently long, had neither of these attachments 

To get out of this difficulty the taper slide and tray 
eler block and swivel were taken from the short lathe 
and bolted to the back of the bed of the long lathe. A 
forged steel yoke A was made and fastened to the cross 
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slide B of the carriage by means of the cap bolts C, 
and the regular feed screw from the cross-slide was 
removed in order to permit freedom of motion of this 
part. The swivel block D was then bolted into the 
outer end of the yoke and arranged in position so that 
it would fit over the taper slide E£. 

A cross-piece F was made for the end of the yoke 
next to the cross-slide, and in this a left-hand thread 
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was tapped while a right-hand thread was tapped into 
portion of the swivel bloek. A_ right- 
and-left screw G then connected these two parts to- 
gether, by means of which the cross-slide carrying the 
tool could be adjusted in and out for proper depth 
of cut. The swivel block D was free to slide in and 
out on the finished surface on the inside of the yoke, 
and as the feed screw advanced the carriage length- 
wise of the bed, the cross-slide would be drawn in or out 
in the proper movement by the taper bar. 

The work was held in the lathe chuck with the outer 
em! supported in a steadyrest. 


the upper 


A Graduating Tool 


By R. J. CHAPMAN 

Rugby, Eng 
of the American Machinist ap- 
tenwick of a used 


On page 370, Vol. 51, 
pears a description by N. device 


for graduating a protractor when no other means were 


available. 

Although he claims that the tool did its work with 
a fair degree of accuraey, I should hesitate to employ 
this method as I am sure the result would not justify 
the making of such a tool. 

In the sketch, Fig. 1, I have shown enlarged, what 
would really happen should one use such a device. The 
the left have been cut and the adjustable 
blade is in the last notch cut, ready for spacing the 
next notch to be cut. Here we can see 
drawback to the tool as the bevel on the 
blade bears against the vertical side of the last notch 
the that the distance between each 


notches to 
one great 
adjustable 
result 


cut, with 


notch will exceed the width between the blades of the 
tool by an appreciable amount, as shown at X. 
With a sharp bevel on the 


udjustable blade it might 
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at first sight appear that this error could be ignored 
for a second-class job, but if we examine matters care- 
fully we will find that a large error will result from 
the use of this tool, no matter how carefully one may go 
about the work. 

Let us suppose that we wish to graduate 90 deg. 


and that each graduation is to be 1 deg. apart. Here 
we have 90 divisions each wider than the distance 
between the adjustable blade and 


cutting edge of the tool. Let us also 

| assume that the divisions are to bes 

0.031 in. apart—this being the figure 
given in Mr. Renwick’s letter. 

The error on a nominal width of 

0.031 in. will be at least 0.005 in 

and we see that the last notch 

= i to be cut will be out of position, 

— owing to the cumulative error, by 

ninety times 0.005 in. which is 0.450 

in., representing in this case approxi- 

mately 144 deg. It is impossible to 

Section make allowance for this erro: 

x-¥ whene setting the tool, as the error 
not constant but varies with the depth of the notch 
in which the adjustable blade rests. 

Even if we could limit the error to plus 0.001 in. 
above the nominal width, the cumulative error is con- 
siderable, and of course the more divisions that are cut 
the greater will be the total error, although the error 
between the actual and nominal widths of any single 
division may be comparatively small. 

Graduating should always be done with the aid of 

universal dividing head, and these are to be found 
nowadays in practically every shop no matter how smal! 

If I had a similar job of graduating, and could not 
obtain a dividing head, I should tackle it as follows: 


can 


any 


~ OC 


ERROR DUE TO BEVEL OF BLADE 

Let A, Fig. 2, represent the piece to be graduated. 
The first thing to do is to locate the center of the 
arc, and in this case we will assume the center of th¢ 
hole to be the locating point, so a plug must be made 
to fit the hole and the center carefully and lightly 
spotted in the lathe. 

Next scribe a line BB dead through the center, and 
at right angles to BB scribe the line CC, making it as 
far away as possible from the center, but keeping it an 
even number of inches in preference to a fractiona 
dimension. 

Now turn up a table of natural tangents and afte! 
selecting the correct tangent for 1 deg., multiply by) 
the dimension D, Fig. 2. This gives us the exact lengt! 
to be marked off on the line CC each side of the hori 
zontal line BB. Then take the tangent of 2 deg., multi 
ply, and mark off as before. Next, mark off for 3 deg 
and so on up to 45 deg. each side of the center o 
90 deg. in all. 
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After joining up each division with the center, scribe 
an are where the graduations are desired and carefully 
mark off with a fine chisel. The results would not be 
termed “dead accurate” but this method is quiek and 
calls for no special tools. The errors that creep in are 
not cumulative and if reasonable care is taken it is 
easy to graduate a circle into 360 deg. by laying out 
four lines. 
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FIG 


The object of keeping the dimension D, Fig. 2. an 
unbroken number of inehes is to facilitate the multi- 
plying operation, and the greater the distance the 
easier will be the marking off and the more accurate 
the result. On small pieees of work it is often con- 
venient to fix up a sheet-metal extension on which to lay 
off the line CC to a reasonable length. 

Where the shape of the piece to be graduated does 
not permit marking out as suggested a piece of sheet 
metal may be marked off and the graduations trans- 
ferred to the job by means of dividers with fine points. 

Referring once more to Mr. Renwick’s tool it will be 
noticed that the adjustable blade and the cutting edge 
of the chisel are parallel. Is not this incorrect for 
protractor graduating, as all the protractors I can call 
to mind have radial graduations? 


A Gear-Cutting Machine Used for 
Milling Chaser Blanks 
By J. V. HUNTER 

A gear-cutting machine fitted for continuous milling 
is here shown. This machine is in use in the shop of 
the Modern Tool Co., Erie, Penn., and is used for accu 
rately milling the ends of its chaser blanks, one of 
which, shown at A, is milled on the rounded end and 
the other, at B, on the thread end. In the illustration 
the machine is set up for mlling the end B. 

The fixture C for holding these blanks is mounted on 
the spindle in the place usually occupied by the gear 
blanks. This has slots like D cut in its circumference 
in which the chaser blanks are clamped by means of the 
blocks and capscrews shown. !n operation the machine 
mills one piece and then automatically indexes for the 
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GHREAR-CUTTING MIACHINE MILLING CHASER BLANKS 
next, exactly as if a gear were being cut. The oper- 
ator is able to continuously remove the milled blanks and 
insert others during the time that the cutter is working 


so that it is practically a continuous-milling operation. 


A Tool for Lapping Ends of Micrometer 
Spindles 
By RoBeRT S. ADAMS 


Having had some trouble in keeping the ends of 
micrometer spindles square I devised the method here 
shown to lap them. First I made a V-block of tool steel, 
which I hardened and ground and then very carefully 
lapped to insure that the working faces were square 
with each other. A clamping strip was made with a 
projection reaching some distance into the V to hold 
the spindle which was to be trued. The V was purposely 





Co 
(ee 


SSS 





riley. 1 LAPPING A MICROMETER SPINDLE 


134 AMERICAN 
made deep to keep the micrometer spirdle away from 
the edge of the block and avoid any tendency to tip up. 

A pair of steel parallels finished with equal care 
and a couple of strips of cold-rolled steel to keep the 
parallels from moving about on the lap completed the 
yutfit. It is Shown in Fig. 1 
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In use the clamp is tightened enough to make sure 
that the spindle is securely held, but not so tight that 
it cannot be moved endwise by pressure of the finger. 

Fig. 2 shows how the tool is used to lap the anvil. 
[In this case the clamp is made a little tighter and 
the work fed to the lap by turning the frame of the 
micrometer. The lap for this purpose should not be 

thick. 


over } in. 
Lap for Crankshaft Bearings 


By J. FRANK KNORR 


In making repairs on large marine gasoline engines 
{ very often find the connecting-rod bearings on the 
crankshaft badly worn and out of round due to uneven 
pressures on the shaft, and often scored from over- 
heating or pitted due to salt leaking through 
bad joints at different parts on the motor. 

Not having a crankshaft lathe or any 
enough to swing the crank off center, I find the lap A 


water 


lathe large 
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shown in the illustration to be an excellent device for 
truing up such bearings. 

The lap is made by taking two halves of old worn-out 
brasses, shaping them off and reboring them to almost 
the size of the shaft bearing and facing off One side 
to leave a side play of 4 in. when clamped on the bearing 
A neat fit is obtained by inserting or re- 
moving a few very thin shims. One side of the clamp 
is left long enough to form a handle B, so that a man 
an hold the lap and operate the lathe at a moderate 


as shown. 


speed, the }-in. clearance allowing the lap to work from 
side to side enough not to score the work. I use a good 
grade of carborundum and vaseline on the lap, which 
vives a perfectly true and round bearing in a short 
time, and then polish with a fine grade of carborundum 
cloth and oil. 

I have used the lap to remove deep scores and can 
obtain a perfectly round and true bearing in much less 
time than by filing. 

The illustration shows a six-throw shaft with 
ings 31 in. in diameter, which were from 0.002 in. to 
0.003 in. out of round. Although the main bearings 
were scored and pitted, a highly polished and true set 
16 hours. 


bear- 


of bearings was obtained by one man in 


Cutting Stub- Tooth Gears with Standard 
Involute Cutters 
ne me F. 


POK 


I have read with considerable interest the article 


appearing in the American Machinist, page 649, Vol. 50, 
relative to cutting 20-deg. stub teeth with involute cut- 


ters. We are called upon to do quite an amount of 
this kind of work at the U. S. Naval Air Station, 
Pensacola, Fla., but I have found a more convenient 
rm 
A ) Sy 4 ithers 








and rapid manner of accomplishing the desired result, 
as you will observe from the sketch shown and de- 
scription of the method emploved, using two cutters 
1 and B. Cutter A cuts one side of one tooth and 
cutter B the other side of another tooth. The sketch 
shows cutting an 8-pitch 172-tooth stub-tooth gear with 
two 10-pitch No. 1 involute cutters. The gear was 
calipered with a vernier caliper and passed the Govern- 
ment inspection. We have a number of such gears to 
cut at this station, and this method has proved to be 


a success. 
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Latest Practice in Cutter Grinding 


F A TOOL is 
sharpened as 
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One of the most essential factors in successful machine-shop In 
management is keeping all cutting tools properly sharpened. It 


el 


this 
clearance angle is 


case the 


yea as the js well known that when the cutting edge of a tool begins to dull, P*oduced by th 

edge begins 0 its deterioration is very rapid if it is continued in use, and it is grinding opera 

dull, the amount , tion. This class 
ie garg therefore important that tools be sharpened frequently. The first’ . ; ? 

that will have to includes milling 


be ground off is 
very small, and it 
follows that if a 
cutter is 
ened as 
it begins to dull, 
its life is length- 
ened. If a cutter 
is continued in 
use until its edges 
are well rounded 
over, or chipped 
off, it will be nec- 
cessary to grind a 
great deal off of 
each tooth, in or- 
der to bring them 


sharp 
soon as 





all to a_ proper 
cutting edge 
again. This im- 


mediately reduces 
the diameter of 
the cutter consid- 
erably, shortens 
the teeth, correspondingly shortens the life of the cut 
ter, and consumes much time in the grinding or sharp- 
ening operation. 

In our own practice, we aim to keep the amount to 
be ground off spiral mills and similar cutters at one 
sharpening within 0.005 in. Therefore, we do not keep 
cutters in use after they have dulled to this extent. On 
gear cutters, which are ground on their faces, we aim 
to keep the allowable grinding to within 0.010 in. Our 
experience shows that cutters kept in use until they 
are dulled beyond these limits will no longer give maxi- 
mum production, resulting in not only wastage of the 
cutters themselves, but also in reduced output. 

Milling cutters are, in general, made on two 
tinctly different principles, and each must be 
sharpened by methods preculiar to itself. 

1. Cutters Which Are Sharpened on the Periphery by 
Grinding Them at an Angle Behind the Cutting Edge. 


FIG, 2 GRINDING RAKE INTO 


dis- 


class 


*Copyright 1919 by Cincinnati Milling Machine Co Fro 


forthcoming treatise on Cutter Grinding 





of a series of articles that presents the latest practice in cutter 
grinding, as recommended by the Cincinnati Milling Machine Co. 





VADE WITHOUT 


with 
spiral 


cutters 
straight or 
teeth, angulays 


cutters, side mill- 
ing eutters, face 
mills, end mills, 


reamers, etc. 

2 Cutters 
Which Are 
Sharpened by 
Grinding the 
Front Faces of 
Their Teett 
These are cutters 
having a definite 


profile for  pro- 
ducing a give 
outline, whic 
must be pre 


served, and art 
generally 
as formed or re 
lieved cutters. 1) 
these cutters, the 
clearance is produced by the relieving operation when 
the cutters are made. This class includes gear cutters 
all sorts of formed taps types of! 
reamers, which are sharpened by grinding the faces ot 
their teeth; formed lathes, screw ma 
chines, etc. 

In Fig. 1 is shown the profile of a modern milling 
cutter of the first class. Angle A is the clearance angle 
Commercial cutters are generally ground for all-round 
use, and have a clearance angle of from 6 deg. to 7 
deg. up to 3 in. in and angles of from 4 
deg. to 5 deg. for cutters larger than 3 in. However, 
this may vary considerably, and, therefore, new cutters 


} 
Classea 


\ SPIKAL MILL THAT WAS ORIGINALLY 


RAKE 


cutters, and some 


also tools for 


diameter, 


as they come from the makers should be sharpened 
before they are put to use, because it is more tha) 
likely that the clearance angles will not be suitable 


for the work in hand. 


The proper clearance angle must be determined b) 
experience, but as a guide, which may serve fairly wel! 
For milling 


for general practice, we give the following: 
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ordinary low-carbon steel, clearance ange, 5 deg. to 7 
deg.; for hard steel (teol steel), 4 deg. to 5 deg.; steel 
castings, 6 deg. to 7 deg.; cast iron, when using very 


‘ast feeds, 7 deg.; for moderate feed rates 6 deg. to 7 


deg.; bronze, cast, 10 deg. to 15 deg.; tobin bronze 
Cc 7 
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very tough) 7 deg. or less; copper, from about 7 deg. 


10 degrees 


to 10 deg.; aluminum, about 

It must be noted that the above clearance angles have 
in Fig. 1, 
If the 


and are inde 


cutter is not 


reference only to the angle A 


pendent of the rake of the cutter. 


A 





vw a> 
+ 
ys P 
4 4 
ble FINAL Ri LTO BETWEEN THE CUTTER ANT? 
rHt DISK WHEEL WHEN SET FOR GRINDING 

ground with sufficient clearance, it will drag and wil 
not produce satisfactory results. On the other hand, 


if it has too much clearance the cutting edges will not 
stand up, and the cutter is liable to chatter. 
Further that in additio 


reference to Fig. 1 shows 


7 a SI” hg 


Va 








FIG. 4 rl AL RELA ‘) Bb Wel rHE ¢ rT! \ 
THE CUP WHEI WHI <1 FOR GRINDIN® 


to the clearance angle A there is an additional secondar: 
clearance B. This angle is usually about 30 deg. Thi: 
erm produces a stronger tooth, and also provides eas) 
control of the width of the land D 


the that is 


This land, whic! 


surfac e ground to the ( learance angle 
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should be about .', in. wide. If after repeated grindings 
it becomes much wider than this, it can again be very 
readily reduced to its proper width by grinding down 
the secondary clearance. 

The third angle to be considered in cutters of this 
class is the rake, or undercut angle C. The desirability 


of proper rake in lathe and planing-machine tools has 
been recognized for many vears, but commercial milling 
cutters have always been made with radial tooth faces; 
is, without rake. 

the Cincinnati Milling Machine Co. 
milling cutters, 


that 
Some years ago 


made extensive researches on which 


o 
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developed, among other things, the prime importance of 
cutters with a suitable rake angle. For 
milling steel, a 15 deg. rake angle is preferable, while 
for cast iron, from 8 deg. to 10 deg. 


having made 


is better, and we 


have found that a safe compromise in cutters whicl 
are to be used for general purposes is a 10-deg. rake 
angle. 

Fig. 3 shows the relation between a cutter ground 


on its periphery and the grinding wheel when a disk 
wheelis used. The dotted outline of the cutter shows its 
position after it has been revolved the proper amount 
for the desired clearance angle, and the full lines shov 
cutter in position after the head has 
the amount 


the work beer 


‘levated proper 


to again bring the cutting 
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FIG. 10 
WITH A 


edge of the tooth in the same norizontal plane with the 


center line of the spindle. 


with the next tooth. 


have been ground many times. 








WIDE-SPACED SPIRAL 
LATEST DESIGN 


produced on the land of the cutter, and, to avoid this, 
a cup-shaped wheel may be used, as shown in Fig. 4. 


MILLING 


CUTTER 


In this case it will be seen that there is 


relation between the tooth being ground and the center 
line of the grinding wheel; in other words, the work 
may be raised up high enough to allow the next tooth 


to clear the top of the grinding wheel, 
so that there car be no interference. 

After the clearance angle which has 
proved best for a given piece of work 
has been determined by experience, a 
record should be kept and then, by 
means of the cutter clearance setting 
dial, this clearance angle can be du- 
plicated exactly, every time the cut- 
ter is sharpened. 

However, care must be taken to 
keep the land; that the narrow 
edge of the blade immediately back of 
the cutting edge, the proper width. 
about y-in. Repeated grindings widen 
this surface, as shown in Fig. 5, with 
the result that although the clearance 
angle may be correct, the heel of the 


is, 


no 


It will be quite clear from 
the illustration that when grinding the old-style cutters 
with many teeth, placed close together, a comparativel) 
small grinding wheel must be used to avoid interference 
This alse is true to some extent 
in the case of cutters with wide-spaced teeth after they 
The use of a small disk 
wheel is objectionable because of the sharp curvature 
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FINE-PITCH 








Let’s Go—Buy Equipment New 





WHENEVER POSSIBLE SPIRAL MILLS SHOULD BE GROUND 
DISK WHEEL 


ter by 


restoring 


blade will drag as indicated at A. 
Such cutters usually give rise to the 
belief that there is not enough clear- 
ance and the cutter is reground with 
a greater clearance angle, as shown 
in Fig. 6. When it is again reset on 
the milling machine the heel will not 
drag, but the cutter will have too 
much clearance and be unsatisfactory. 

Fig. 7 shows the proper method to 
pursue. The cutter should be placed 


in the grinding machine and _ set 
at a sufficient angle to grind the en- 
tire heel of the blade away, pretty 
much as we would do were we to an- 
neal and remill the cutter. In this 
way we can practically renew the cut 
the land to the proper width. For 


this work it is best to use a cup-shaped wheel and the 
cutter can be raised up high enough so that the blade 


next to the one 

















FIG. 9. 


REST 


HOW 


TOOTH 
BEFORE 
TO GRIND 


OF THE 


previously. The 


wheel head. 


tooth-rest blade, as illustrated in Fig. 9. 





THE TOOTH- 
BLADE SHOULD BE 
SET TO LENE UP WITH A 
CUTTER 
COMMENCING 


TOOTH SPIRAL 


being ground will 
clear the wheel. 
After this has 


be nn done the 


eut = 
ter can be ground 
to the correct 
clearance, as 
shown in Fig. 1}. 
By this method of 
renewing cutter: 
their length of life can be 
very much increased. 

Fig. 8 





wide- 
spaced spiral milling cutter 
of the latest design with 
clearance and rake angles 
suitable for general use. The 
angle of spiral is 25 deg., the 
rake undercut, 10 deg., 
and the secondary clearance 
angle, 30 degrees. 

When settin* up for grind 
ing, the cutter is held on a 
mandrel between centers and 
set for clearance by follow- 
ing the method described 
rest must be fastened to the 


shows a 


or 


tooth 


Special attention is called to setting the 


The top edge 





MAY 


CUTTERS BE GROUNI 


WITH A CUP WHEEL 





AMERICAN 


of this blade should be set at the same angle as the 
spiral of the cutter. A clamp screw for locking the 
blade is provided. The grinding wheel should be piaced 
in the opening in the blade, so that at the end of each 
stroke a part of the tooth-rest blade will continue to 
support the cutter after it is clear of the grinding 
wheel, ready for indexing. 

Whenever possible, these spiral mills should be ground 
with a disk wheel, shape No. 5, as this method produces 
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a keener cutting edge, is quicker, and with proper care 
te avoid too wide a land, they will produce more finished 
pieces between grindings than when ground with a cup 
wheel. The setting is illustrated in Fig. 10. However. 
when cutters with close-spaced teeth are used or when 
the land of the cutter is wide (as in old worn cutters) 
some shops may prefer to grind with a cup whee! of 
shape No. 4, and Fig. 11 illustrates the manner in which 
the grinding is done. 
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At the time of our entry into the war our capac 
ity for building merchant ships was about 400,- 
000 gross tons per year. As the submarine sink- 
ings increased, it was evident that we must in- 
crease our tonnage. We were told that the win- 
ning of the war would depend largely upon the 
tonnage we could put afloat, and the ery went 
up for ships and yet more ships. Yards for build- 
ing ships were started wherever likely places 
could be found and we talked ships, thought ships 
and dreamed ships—steel ships, wooden ships and 
concrete ships. We tried to accomplish in one 
year what had formerly taken three or four. The 
difficulties encountered and the reasons for the 
enormous increase in cost per ton of the ships 
built are well told by the author in this article. 





HEN we entered the war in April, 1917, there 

were about one hundred ways available for build- 

ing steel vessels, and there was about 15 months’ 
work ahead for each way. The output of the seventy-five 
thousand men engaged in the industry was about four 
hundred thousand gross tons per annum, in addition to the 
output of vessels for the Navy. 

This output was entirely too small to meet the needs of 
the country for additional tonnage. The Navy immediately 
took over more than 50 per cent. of the capacity of the 
older yards on both coasts, thus slowing up the merchant 
construction. The need of vessels for convoy work and 
submarine chasing was apparent and paramount, as the 
tonnage being sunk daily was greatly in excess of the pos- 
sible output of new vessels. The saving of one vessel loaded 
with troops or supplies was vastly more important than 
the construction of a new vessel to take its place. 

This handicap on new merchant construction must not 
le forgotten in any investigation of the methods which 
were adopted to build more ships. There was one miscon- 
ception which had a far-reaching effect on the shipbuilding 
output. It was considered that an output of six million 
deadweight tons (about four million gross tons) per annum 
would be to transport and supply an American 
Army in France. It was found that by utilizing our exist- 
ing overseas vessels, our long-distance coasting vessels and 
the interned Germun and by borrowing from the 
Dutch and English, and by purchasing large quantities of 
needed army supplies abroad, it was possible to accomplish 
all that was needed with a much smaller output. But the 
attempt to accomplish in one year what should have been 
spread over three years was at the bottom of most of the 
difficulties under which shipbuilding labored during the war. 

To the United States Shipping Board was entrusted by 
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the Government almost unlimited power and money f-r the 
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operation and building of ships. The Emergency Fleet Cor- 
poration was formed to put into effect the general policies 
of the Shipping Board as regards shipbuilding. Differ- 
ences of opinion arose almost at once in connection with 
the policies to be pursued in inaugurating the shipbuilding 
program. The policies which were formulated, however, 
are to blame for much wasted effort. 

The unprecedented demand for ships brought about the 
experiment of building wooden steamers. It was well known 
to all shipbuilders and shipping men that the construction 
of wooden steamers had abandoned many years pre- 
viously for sound reasons. Weod is not suitable for any 
but very small vessels because it is impracticable to make 
proper joints. Steam wooden vessels of about thirty-five 
hundred tons deadweight capacity were designed and over 
a hundred have been built, and many more are on the 
stocks. Many contracts for wooden vessels have been can- 
celled. It was thought that the steel output of the country 
would not be sufficient to supply the needs of the new steel] 
shipyards, so men were taken from the steel yards and 
from the inadequate available skilled labor supply, to build, 
equip and man these wooden vessels, not to mention the 
money spent in their construction. 

The building of concrete steamers was not embarked upon 
on a very large scale, and not until toward the close of the 
war. The Faith was built for private account, and as an 
experiment is proving very interesting. It is difficult to 
forecast the future of this type of vessel, but the suitability 
of reinforced concrete for large vessels is not at all likely, 
and if it is used at all for ocean traffic, it will probably be 
only on small vessels. An aggregate of comparatively low 
density has been developed so that the weight is not as 
excessive as would appear probable, but to avoid cracks 
its elastic qualities must be such as to enable it to function 
properly with the steel reinforcement. 

The problem of steel-ship construction was the difficult 
The established yards could take on practically no 
additional tonnage and there was no supply of skilled ship- 
building labor to draw from. In August, 1917, all vessels 
under construction were requisitioned by the Fleet Cor- 
poration, general overtime authorized, and changes inaugu- 
rated to fit these vessels for service in the war zone. This 
arrangement partly offset the slowing up of merchant con- 
struction to make way for the Navy, but it did not help 
appreciably toward the attainment of the six million tons 
output. 

Contracts for were let to almost any rep- 
utable concern which was willing to start a new shipyard 
for patriotic or financial reasons. A large number of yards 
were begun, equipment ordered, and work started. It has 
been thoroughly demonstrated, however, that both man- 
agement and skilled men are needed to construct and operate 
a shipyard. Time passed, money was spent, but deliveries 
were slow. 

The construction of large shipyards for erecting vessels 
was undertaken, the fabrication of the steel to prepare it 
for erection being sublet to the bridge and structural steel 
works of the country located at a distance from the sea- 
board. Special designs of comparatively small vessels were 
prepared to meet the needs of this method of building. The 
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output of the steel mills was very nearly overtaxed to meet 
the anticipated needs of these shipyards but the output of 
ships was disappointing. 

One of the main difficulties of the large assembly yards 
in the building of so-called fabricated ships has been the 
impossibility of securing the deliveries of materials in the 
order in which needed, so that enormous quantities of stee! 
were furnished but work could rot proceed on account of 
particular pieces being absent. This difficulty is experi- 
enced on a minor scale by every shipbuilder even when 
building only one or two vessels of a given type. 

In addition to the time required legitimately to build up 
new shipyards, lack of men and management was soon felt, 
so that promises of 50 vessels in 1918 from the largest of 
these yards were met by less than 10 vessels. Structural 
and machinery trouble prevented any appreciable use of 
these few. 

To meet the labor situation, several steps were taken: 

Shipyard workers were exempted from the Army Draft. 
This was most important, as about one-third of the men 
in the shipyards were within the draft age and in good 
physical condition. There was no possible chance of re- 
placing these men, and any other decision would have been 
fatal to shipbuilding. 

Rates of wages were substantially increased early in 1918, 
to attract workers to the new shipyards and to enable the 
old yards to increase their working force. The new rates 
were made substantially uniform all over the country to 
prevent one shipyard from being robbed by another. The 
effect of this and later increases was to increase the cost 
of vessels so that now the labor cost per ton is over twice 
what it was for similar work in the same yard two years ago. 


TRAINING SCHOOLS FOR SHIPYARDS 


Training schools were established to fit structural steel 
workers for work in the shipyards and to break in green 
men. In the older yards, a considerable increase in the 
working force was obtained with a relatively small loss of 
efficiency, despite the drain of the new yards for leading 
men and skilled workers. 

The result of all these efforts under war-time conditions 
has been a very substantial addition to the steel shipping 
of the country, despite the sinkings which have oecurred; 
and the output of steel vessels is continuing, and will con- 
tinue as long as the Government puts up the money. The 
type of vessel is not generally what would have been built 
under peace conditions, as new kinds of machinery were used 
to obtain production, and the cost is excessive, so that the 
initial handicap in competitive trade is very great, and 
only the scarcity of tonnage in general will enable many 
of the vessels to be operated at all unless there is a sub- 
stantial write-off in first cost. 

The shipyards of the country have equipment to build 
vessels in any size up to the largest vessel afloat, and to 
build the smaller sizes of less than ten thousand tons dead- 
weight in any number required. The men who have been 
employed in shipyards will remain if steady employment at 
good wages is assured. 

The possibilities of the future of the industry are not 
very bright, however, despite the interest which has been 
aroused throughout the country. A large amount of capi- 
tal has been invested in building new und enlarging old 
shipyards, but it has been invested under abnormal condi- 
tions and is greatly in excess of the amount which would 
have been required in normal times. Unless it is written 
off, plenty of work at good prices will be necessary to keep 
some of the yards going, on account of the high fixed 
charges Labor is demanding short hours and high wages, 
and it is only partly trained at that. The recent reduction 
in the price of steel has not brought it within range of 1913 
prices, and the prices of shipbuilding materials and equip- 
ment are on a high level. Shipbuilding wages have gone 
up over 15° per cent., and wages in the steel industry have 
riseri approximately the same. The cost of steel 
per ton, therefore, will be two or three times the pre-war 
prices until the industrial conditions change. 

There is a shortage of vessels for the world’s trade, but 
to enable us to overcome the handicaps under which we 
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labor, wise legislation and some sacrifices on the part ct 
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the business interested in foreign trade will be 
if American built ships are te occupy the position 


necessary 
which 


the future security of this country demands. One lesson 
which we should learn from the war is that the.e is not 
time after war is declared to build the necessary ships 


A large output of ships must be maintained in peace times 
to keep the shipyards at a high rate of efficiency—in other 
words, we must be prepared. 

The wages of first-class mechanics engaged in shiptaild 
ing in Great Britain, as recently reported by a representa 
tive British shipbuilder, are $20 to $25 per week, whereas 
the wages of similar mechanics in the United States are 
from $34 to $40 per week. 

American shipbuilders have for many years been urged 
to build ships as cheaply as they are built in Europe, and 
many of the foremost industrial authorities in this country 
have argued that we should compete with them in ship 
building as we do in many other lines of manufacturing. 
Repetitive or manufacturing processes in a shipyard are 
exceedingly small and, except for his ancient aversion to 
labor-saving tools, the European workman in a shipyard 
has had the reputation among shipbuilders of doing as 
much work as an American workman; their greater skill 
and experience in the minor trades offset to a large extent 
our use of more modern equipment. Except in the use of 
pneumatic tools, the British and German shipyards are not 
particuiarly different in their equipment from the American 
yards It is likely that the experience of first-class Ameri 
can manufacturers in shipbuilding during the war has at 
least convinced them that shipbuilding and manufacturing 
are different businesses. 

American ship owners state that it is very difficult, if 
not impossible, for them to compete with foreign owners 
on account of high wages paid, and more men required. 
It is interesting in this connection to note that the wages 
of seamen constitute probably from 7 to 12 per cent. of the 
cost of operation of a vessel, whereas in the building of a 
vessel in a shipyard from 40 to 50 per cent. of the total 
cost is labor. 

We will more likely compete with foreign shipbuilders 
in the design and building of special vessels for a given 
service than in building what are known as “tramps.” 


REAL MERCHANT MARINE NECESSARY 


If we are to be a maritime nation and have a real Merchant 
Marine of our own it is necessary that we build up strong 
insurance and classification agencies in this country, as 
they both form vital parts of the Merchant Marine, and 
also that we take advantage of our unquestioned prior rights 
to carry our own products to our own customers and bring 
back their goods to our own country in return. 

American shipbuilding at the present time is practically 
at the very peak of its productive capacity. Whereas in 
August, 1914, the seagoing Merchant Marine of the United 
States amounted to less than two million gross tons, the 
total construction already added in the United States dur 
ing the war has amounted at the present time to about 
three million gross tons; and when all vessels under con 
struction have been completed, the gross tonnage of mer- 
chant seagoing vessels for the United States will amount 
to between eleven and twelve million gross tons. 

The productive capacity of shipyards in the United States 
has reached such a point that there is no possibility of that 
capacity being fully utilized as they can produce ships at a 
rate equal to more than the world’s requirements before 
the war. 

An American Merchant Marine cannot be permanently 
established and maintained without an American shipbuild 
ing industry, and it seems probable that the American peo- 
ple intend to have their own Merchant Marine. Shipbuild- 
ing in the future will depend largely upon the kind of 
Merchant Marine policy we adopt, as ships can be sold to 
those who desire to employ them in remunerative trade 
If it is worth while for the United States to expend nearly 
four billion dollars to build a Merchant Marine in time of 
war, it is worth something to build one in time of peace 
and it is thought by competent observers that a hundred 
million spent before the war would possibly 
billion during the war. 
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The Chief Fault of Our Patent 
Office System’ 


By N. 0. LINDSTROM 


Superintendent, A. B. See 





On pages 1044 and 1045, Vol. 50, there appeared 
an article relative to certain reforms in the 
administration of the affairs of the Patent Office, 
which are part of the publicity campaign of the 
Patent Office Society, an organization of Patent 
Office employees, for informing the public of the 
necessity of immediate reforms in the present 
Patent Office system. That reforms are urgently 
needed in the method of trying patent cases is 
shown in the inconsistency of decisions in patent 
litigations. 





UESTIONS are raised from time to time in 

regard to changing the present patent laws, and 

to this end the Commissioner of Patents has 
made the following recommendation: 

“The Commissioner of Patents in 1917, with the ap- 
proval of the Secretary of the Interior, requested the 
National Research Council to appoint a committee to 
investigate the Patent Office and patent system, with 
a view to increasing their effectiveness, and to consider 
what might be done to make the Patent Office more of 
a national institution and more vitally useful to the 
industrial life of the country. The National Research 
Committee appointed such a committee, who gave the 
matter long and very careful consideration, resulting 
in their recommendation for the establishment of a 
single Court of Patent Appeals. 

“The substance of their report has been 
in Bill No. H. R. 5011, which after introduction 
referred to the Committee on the Judiciary, where it 
under consideration.” 

As are, or were, tried for a number of 
years before a commissioner, it was an matter 
for unscrupulous men to destroy the business of small 
worthless 
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PATENTS ISSUED INDISCRIMINATELY 


lI once sent to Washington for 23 patents, and when 
them I found that 19 of the devices were 
impossible to operate. Of the remaining four, 
were very old, while the others might possibly have 
had merit. The Patent Office does great harm, 
in many cases, in issuing patents to individuals who 
are poor and who can ill afford to spend the money 
that they invariably spend to produce and market thei: 
device, only to find that their patent is worthless. 
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I never pass an opinion on a patent unless a man 
specially urges me to do so. One day a man came 
into my office seeking to sell a patent on which he 
had spent considerable money in developing. I shook 
my head and said, “No.” The man got well out of 
the door, turned around and looking me straight in 
the eye said, “Will you tell me the truth about that 
patent?” I answered, “Had there been a prize offered 
for the worst possible device that could be made you 
would have won that prize.” He saw that I was in 
earnest and he replied, “I have spent far more money 
than I could afford on this affair and I thank you for 
telling me the truth.” This only confirms the fact 
that patents are often granted on worthless ideas. 


SOME FACTS IN THE ISSUANCE OF PATENTS 


Men of this type get their patent papers sealed 
with the approval and protection of the United States 
Government and fully believe that they have a guarantee 
that they have accomplished something wonderful when 
in reality they have done nothing. As an example of 
the careless manner in which patents are granted, I 
know of a case where four different patents had been 
issued to four different men on the same thing when 
all the patents were void in the United States because 
they had been previously patented in England. Another 
glaring fault in connection with the issuance of patents 
and without doubt its worst, is the unlimited number 
of claims allowed. Most of these claims have no rela- 
tion whatever to the thing invented or supposed to have 
been invented, claims so general and broad as to cover 
no small amount of the entire field when the invention 
or supposed invention relates only to a trivial part. 

It requires neither inventive capacity, mechanical 
skill nor engineering ability to think out how to make 
a thing work and to make unlimited claims covering 
the idea. To design and produce a machine, however, 
whose parts are to work harmoniously, to perform 
effectively and adequately the work for which it is 
intended, does require inventive capacity, mechanical 
skill and engineering ability. 


THE “PAPER PATENT’ HANDICAPS 


It has happened time and time again, that those who 
possess the ability to produce things for the general 
good find, as they begin to work out a new machine, 
that their way is blocked by a so-called “paper patent” 
taken out by one who has not and could not produce 
anything of merit. Sometimes these patents are sold 
for a small sum to speculators who hold them with a 
view of securing large returns by being able to block 
the progress of inventions which will ultimately be of 
some general benefit to society as a whole. 

I know of nothing connected with the Government 
so disgraceful as the way patents are issued and the 
manner in which patent cases are tried. 

What can be done to correct the existing evils | 
do not know, but perhaps someone will be able to suggest 
ways in which we can do our part to overcome the 
glaring faults of our patent system. 
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‘“Lettgo” Mechanical Overload Release 


The Link Belt Co., Chicago, Ill., has just placed on 
the market the “Lettgo” mechanical overload release 
that is shown in the accompanying illustrations. This 
device will automatically disengage the driving from 
the driven machinery if the load exceeds a predeter- 
mined amount, thus allowing the driving motor or other 
source of power to run free and prevent damage. The 
construction of the device is such that it will release 
whether the load is gradually or suddenly applied, but 
it can be so set that it will not trip from jars or shocks, 
such as those in the case of a shearing machine. The 
device is symmetrical, and can be assembled to operate 
in either direction. It can be adjusted for tension, so 
that it will operate for desired overload. The 
mechanism is entirely inclosed and can be packed with 
for lubrication purposes. Fig. 1 shows the 
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IG. 1. THB “LETTGO” OVERLOAD RELEASE WITH PARTS 
IN POSITION FOR DRIVING 











device ready for driving, except the triggers are not 
up against the shoulders, while Fig. 2 shows the device 
in released position. Fig. 3 is a diagrammatical view 
showing the method of operation. 

The spider A, keyed to the shaft B, has triggers 
C pivotally mounted on the links D with the ends 
engaging inside notches in the rim of the drum F 
and rollers K. The springs FE, regulated to any desired 
pressure by the adjusting nuts H, hold the ends of the 
triggers on the rollers K, under normal conditions, but 
when the drive is overstressed the compression of the 
springs will permit the ends of the triggers to dron 
into the position shown in the enlarged section, releas- 
ing connection with the rim F and allowing the driven 
machine to stop immediately. 

To again set the triggers in the driving position, 
the collar J is provided with fingers that engage the 
pins on the lower ends of triggers C. By turning this 
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collar with a spanner wrench, the triggers are moved 
to the original position, and the outer ends at the same 
time enter notches in the drum F, thus renewing the 
transmission connection. The cover G, fitting the end 
of the drum F, incloses and protects the entire mech- 
anism. The hub of the drum F may be extended to 
receive a wheel or gear, and have a bushing for running 


SHOWING THE CONSTRUC 


DEVICE 


FIG. 3 DIAGRAMMATIC VIEW 
TION OF THE 


loose on the shaft; or may be keyed directly to a 
separate shaft, thus forming a coupling device, in which 
either element may be the driver. 

Other forms of the device have been made for lighter 
high-speed service; one being made with a single trigger 
release for reversible operation and so arranged that it 
will automatically reset the driving trigger after being 
tripped, if the direction of rotation is reversed. 


Cashman Adjustable Shell Reamer 


The Cashman Tool Co., Waynesboro, Penn., is now 
offering for sale a line of adjustable shell reamers 
similar to the one shown in the illustration. These 
reamers consist of three parts: the body, the lock collar, 
and the adjusting screw, in addition to the blades, 
which are adjusted backward instead of forward by a 








CASHMAN ADJUSTABLE SHELL REAMER 


single adjusting screw graduated to indicate changes 
of size of 0.001 in. The adjusting screw has a right- 
hand thread while the lock collar has a left-hand thread, 
the one interlocking with the other. A single wrench 
is provided, one end for use with the adjusting screw 
and the other end with the lock collar. The blades 
are provided with a lip that prevents chatter and are 
said to afford a wide range of accurate adjustment. 
All made interchangeable 


parts are 
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Keller “Never Loose’? Clamps 
A new type of holding-down block, known as the 
“Never Loose” clamp, is being manufactured by the 
Keller Tool and Machine Co., Eau Claire, Wis. The 
character of these clamps is shown in the illustration. 
They may be bolted to a machine table and form a 


KELLER NEVER Lavosk CLAMPS 

ready means of securing pieces of work. The hardened- 
steel jaws which rock in a socket in the base piece 
are drawn down against the work by the concealed- 
head setscrews which may be seen in the center of the 
jaws. In this manner the clamp not only provides a 
secure stop which prevents the work from sliding 
endwise, but at the same time when the jaws are 
drawn down tightly the work is held firmly against the 
face of the table. 


“Berwick” Electric Rivet-Heater 
The illustration shows the “Berwick” electric rivet- 
heater that is being manufactured in four sizes by the 
American Car and Foundry Co., Berwick, Penn.; No. 1 
having a capacity of 600 rivets per hour, with diameters 
from | to 2 in. and lengths up to 2 in.; No. 2 having 
a capacity of 500 rivets per hour, with diameters from 
to £ in. and lengths up to 3: in.; No. 3 having a 
capacity of 300 rivets per hour, with diameters from 
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BERWICK ELECTRIC RIVET-HEATER 
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{ to £ in. and lengths up to 4) in.; and No. 4 having 
a capacity of 150 rivets per hour, with diameters from 
1} to 12 in. and lengths up to 10 in. The machines are 
portable and are connected to alternating-current 
circuits, one of the advantages claimed being that they 
may be put in operation immediately without waiting 
for any fire to get to the proper condition. The rivets 
are heated one by one, which is said to reduce the 
number burned and scaled. The gas and smoke cus- 
tomary with an oil, coal or coke fire is also eliminated. 
It is stated that the power required is -20 kw.-hr. per 
i00 lb. of rivets regardless of the size. In operation, 
after the switch is closed the pedal is pressed and 
the rivets put in place as shown, each one being removed 
when the proper temperature has been reached. In the 
machine shown there are four rivet holders, se that 
more than one can be in the process of heating at the 
same time. 


Oliver No. 166 Hand Planing 
and Jointing Machine 


The illustrations show the No. 166 hand planing 
and jointing machine that has been recently placed on 
the market by the Oliver Machinery Co., Grand Rapids, 
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FIG. 1. THE OLIVER HAND PLANING AND 
JOINTING MACHINE 
Mich. Fig. 1 shows the front of the machine, while 


Fig. 2 is a detail view showing the motor and cutter. 
A direct motor drive is used, the machine operating at 
3600 r.p.m. on 3-phase, 60-cycle, 220-volt alternating 

















VIEW OF 
AND CYLINDER 


2 DETAIL THE MOTOR 


current. The cylinder is of the three-knife type, the 
outer end being shaped to receive the rotor. The stator 
is held by an adapter, attached to the frame of the 
machine, and by the outer end cover. 
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New Britain Universal Dividing Head 

The universal dividing head illustrated is now being 
marketed by the New Britain Tool and Manufacturing 
Co., New Britain, Conn., and it is stated that because 
of its compactness and universal features it can be used 


— : ihe 











NiW BRITALN UNIVERSAL DIVIDING HEAD 
Swing on centers, 8 in hole through pindle, No. 2 Mors 
taper; space required for head and tailstock, 44 and 8 in. 1 
pectively along the table height in horiontal position, 6 ! 
height in vertical position, 5 in weight f headstock, 12) 
weight of tailstock, 41 Ib 
for a greater variety of work than any other plai: 


indexing device on the market. The headstock spindl 
has a tapered bearing and provision is made for mount- 
ing a chuck and an stop, these 
being valuable for production work. The spindle is 
locked by a special clamping device which takes 

stress from the index pin. The standard index plate: 
furnished have of 30 
and 36, but special plates with either evenly or unevenly 


adjustable feature: 


four sets holes; namely, 24, 28, 
spaced holes can be furnished for any particular work 
A sector is provided to save counting the holes 
each the of this held in 


adjustment by a The tailstock has a speciall 
the point to be 


constructed 
Both the 


changed or 
can be placed 


fo) 


setting, arms sector being 


screw. 
which 


center permits 


minimum cost. head 
that 


a straight-edge when used on 


replaced at 
and tailstock are so machined they 
egainst 
and still maintain the center in alignment. 
features cited are that practically all divisions required 
ordinary work had 
plate, the sector speeds up production and the head can 


a magnetic chucl 
Some of the 


for can be with only one index 
be set to any required angle without the use of ang 


plates. 


Newton Heavy-Duty Horizontal 
Milling Machine 


The illustration shows an extra-heavy-duty horizontal 
milling machine that has been made with a large driving 
wormwheel and heavy is particularly 
feeds required in railroad and 


feed and 


gears, 


designed for the heavy 


locomotive shops. The limiting capacity of these ma- 
chines is said to be the cutter. The Newton Machine 
Tool Works, Inc., 23rd and Vine Sts., Philadelphia, 


manufacturer. 

The table is supported its full length and is of su! 
ficient width to mill the heaviest locomotive rods, two 
at a time. It is provided with four changes of speed 
operated by gears, a steel angular rack and phosphor- 


Penn., is the 
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bronze spiral pinion from a box in 
which are mounted adjustable sleeves, 
giving changes without the removal 
of the gears. The table is 
equipped with rapid traverse in both 
directions, adjustable automatic stops, 
and is surrounded by a pan to collect 
the lubricant and drain it to a reser- 
voir in The rapid-traverse 
interlocked so 
be engaged simul- 
taneously. The top of the table is 
provided with five T-slots and also 
with drilled stop-pin holes at each end. 
The spindle is of taper-end construc- 


also 


the base. 
feed clutch 
they cannot 


and are 


tha¢ 





tion for taking up wear and main- 
taining alignment, has an _ internal 
taper hole for the arbor retaining 
bolt and drives the cutter arbor by 
means of a broad-faced keyway. The 
spindle runs in_ bronze bushings 


throughout. 
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The crossrail is of the straight- 
faced type, and gives 10 in. of side 
adjustment to spindle by means of NEWTON HEAVY-DUTY HOR:ZONTAL MILLING MACHINE 
a screw from the right end of the Diameter of spindle through driving wormwheel, 7 in.; diameter of large end of 
machine. It is supplied with one out- ene ciel” is tctas caer alt Gan, a adhe ot tenia to mill, 20 ft; maximum 
board bearing and one intermediate distance from, tov of taple, tO eth petween ‘uprighis, 31 in; motor for: drive, 75 hp 
bearing, the latter providing for quick 400-1200 r.p.m.; motor for crossrail lift, 5 hp., 1150 r.p.m 


removal with the arbor. The 
rail is counterweighed, and has 
in both 


cross- 
power 
means of a 


rapid traverse 

separate motor 
through lifting screws. This lifting motor 
is mounted on the tie beam at the top. Hand ad- 
justment of the crossrail is from the end of the rail. 
A boss is provided at the bottom of the side of the 
the right-hand side, which in connection 
with a gage on the upright is used for gaging heights. 
The bearings for the driving worm and wormwheel are 
cast integral with the crossrail and have sliding sleeves 
for the spindle. The crossrail is gibbed to the main 
or wide upright only, with a narrow-guide construc- 
tion for maintaining alignment, and is fitted with con- 
tinuous steel taper shoes for taking up wear. The 
crossrail itself is carried on two lifting screws and these 
are used in tension to prevent buckling. The tie 
beam at the top also serves as a support for the lifting 
motor for the crossrail and as a gravity tank to which 
the cutting compound is pumped. 


directions by 
double 


crossrail on 


The spindle is driven by a phosphor-bronze worm- 
wheel and hardened-steel worm having roller thrust 
bearings. This mechanism is incased and runs in oil. 
The driving worm shaft is double splined and the bear- 
ings in the worm box are protected by sleeves keyed 
bo the driving shaft and rotating in bronze bushings, 
so that the keyways do not come into contact with the 
bearings. 

The base is closed on top, and is 1; times the milling 
length of the table. Cheeks integral 
part for mounting the uprights and are extended. The 
uprights are of deep, box section, carried to the floor 
line, and are bolted, keyed and doweled to the base. 

All gears are inclosed for protection of the operator. 
The counterweight ropes are of such length as to allow 
the weights to operate in a pit, and the wheels are so 
arranged that the rope follows the contour of the up- 
rights. For operating the machine 


are cast as an 


two motors are 





required; one is for driving the cutters and for op- 
erating the feed and rapid traverse motion of the car- 
riage. This motor is of 75 hp., 400-1200 r.p.m. The 
second motor is used for lifting the crossrail and is of 
5 hp., 1150 r.p.m. 


Foote-Burt Drilling Machines 
The illustration shows a special, four-way, semi- 
automatic drilling machine that is typical of the line 
built by the Foote-Burt Co., St. Clair Ave. and 4lst 
St., N. E., Cleveland, Ohio. The machine illustrated 
is a 60-spindle four-way affair with the spindles set 
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on fixed centers, making it possible to catch a multiple 
layout of holes in automobile engine cylinder blocks 
which would be impossible with spindles of the adjust- 
able type. Another advantage of the fixed-center 
principle is that the maximum size of spindles and 
gears is obtained The machine is semi-automatic and 
one lever engages the feed for all heads simultaneously 
These heads feed in to the desired depth and return 
to the starting point, where the feed is automatically 
disengaged. The machines are strictly production 
machines, the jig being a part of the machine itself. 
An improvement over previous models is the complete 
lubricating system for all bearings, oil cups being en- 
tirely eliminated. The splash system of lubrication is 
used throughout, the base of the machine having a com- 
partment that holds approximately 35 gal. of oil. This 
is pumped to the bearings and drains back through a 
wool filter. All bearings except those of the spindles 
themselves are of the Hyatt high-duty roller type 


Hercules Combined Arbor and 
Broaching Press 


The Hercules Machinery Co., Union Trust Bldg., 
Detroit, Mich., has recently placed on the market a 
machine that combines an arbor press and a broaching 
machine. As an arbor press it is stated that the ma- 
chine will do, with exceptional rapidity and power, 
almost any operation requiring pressure, and for 
broaching it will use either draw or push broaches. The 
machine illustrated is of 12-ton style and has one lever 
control. It is claimed that it is exceptionally easy of 
operation and the removal knee permits the adaptation 

















HERCULES 12-TON PRESS 
Maximum distance from top of table to end of ram, 34 in 
maximum diameter of hole through table, 44 in.; driving pulley 
14 in. in diameter, 2% in. wide: r.p.m. of driving pulley, 300 
speed of ram on fast-down and quick-return travels, 50 ft. per 


minute; speed of ram on slow or power-down travels, 7 ft. per 
minute; leverage, 160 to 1; weight, 1750 Ib.; fioor space, 24 x 42 
in maximum diameter of work handled, 24 in. 
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of special fixtures for special operations. The working 
element consists of a ram to which the motion is trans 
mitted by means of gearing controlled by one lever 
through a system of friction clutches. The ram is a 
steel rack ground to size and has a removable steel! 
head. The gears and rack are of the stub-tooth pattern 
with a 20-deg. pressure angle. The three speeds pro- 
vided are all handled by the movement of one lever, 
the upward movement of which gives the quick return 
speed, while downward movements give the fast down 
speed or slow-power down speed. The handwheel is 
only used for setting-up operations requiring 
adjustment. The knee is fitted to machined ways, and 
has a shear-pin support making it impossible to over- 
load the machine and cause breakage. 


CiOSe 


Brooks Tool-Grinding Block 


This tool-grinding block is a recent product of W. C. 
Brooks, 1052 State St., Springfield, Mass., and is in- 
tended for grinding threading tools from square stock 
such used in the common toolholders and for 
grinding boring bars for internal threads. The illus- 


as is 














TOOL-GRINDING BLOCK 


BROOAS 


tration shows the device in on both operations. 
The b'ocks are so shaped as to grind the tools 60 deg. 
with the proper clearance, but can be made for special 
angles if desired. Cutting for V-threads 
ground by using the two sides, while those for U. S. S. 
e:.e ground by using the two sides and the base. A 
sliding gage is provided for setting the boring bar at 
the same angle as the square tool. Three are 
provided so that the device can be clamped on a grinding 
machine, or it may magnetic chuck as 
shown. All parts are hardened and ground. 


use 


tools are 


holes 


be used on a 


Polishing With Cast-Iron Dust 
By OSCAR CRAFT 
A cloth, saturated in oil and powdered with cast-iron 
dust, puts the best finish on metal parts, when used 
on the speed lathe, of anything that I have ever used 
before. 
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Inventories of Machine Tools Be- 
longing to War Department 
Are Being Completed 


The inventories of the machine tools 
belonging to various of the 
War Department are being rapidly 
completed by the Office of the Director 
of Sales. Preliminary estimates of the 
value of these tools is between $60,000,- 


branches 


000 and $65,000,000, although this 
amount may be increased when two 
factors are determined. 

One of these factors is that the Di- 
rector of Sales, C. Willing Hare, has 
been unable to get settled claims for 
more than 40 per cent. in connection 


with cases still outstanding, in liquida- 
tion. 

The other factor is that the Director 
of Sales has not yet been able to ascer- 
tain the exact amount of machine tools 
the Ordnance Department has decided 
to take from the tools belonging to the 
War Department which have been de- 
clared surplus. 

Therefore, when these 
determined, the made 

will increased, according to 
information furnished to the Washing- 


two factors 


are estimate 


above be 


ton representative of the American 
Machinist, by possibly about $10,- 


000,000. 

Preliminary examinations of the in 
ventories that the Ordnance De 
partment has on hand between $35,- 
000,000 and $40,000,000 worth of these 
; the examinations show that the 
Air Service has on hand about $15,000,- 
000 worth of the balance 
of the estimate above are tools 
in the possession of the Mechanical and 
Engineering 

It is authoritatively stated in Wash- 
ington that the Ordnance Department 
taken will actically all 
of the new machine tools, so that 
will be very little in the way of 
machine tools availabl 

It is also authoritatively 
the 


are known as special-purpose machines, 


show 


tools 
these tools; 


made 


branch. 


has or take p1 
there 


new 


stated that 


figures given represent tools which 


lathes d single- 


il 


such as gun-boring 


at 


machines, suitable for war 


to the str 


purpose 
work ol! ly; 
chine tools 


also as tly ma 


of a commercial character, 


concerning which the machine-tool in 
dustry has been worried, it is stated 
that the quantity on hand is negligible 

Mr. Hildreth, in charge of the ma 
chine-tool section of the Office of the 
Director of Sales, states that after fre 
quent recent conferences between rep- 
resentatives of the machine-tool indus 
tries and the Government it is believed 
that the normal output of the machine 
tool industry of the United States is 
now about $100,000,000 per year. At 
tention is, therefore, called to the fact 
that the approximate figures, $60,000, 





000 and $65,000,000, do represent 
even one year’s output of the machine- 
tool industries of the United States, to 
say nothing of the fact that this ap- 


not 


proximation covers very largely spe- 
cial-purpose machines only. 

C. Willing Hare, the Director of 
Sales, will go to Europe upon the 
action of Secretary Crowell, to es- 
tablish an organization which is to 
dispose of the Government’s surplus 
property in France and nearby, in- 
cluding machine tools. It is stated in 


Washington that it is more than likely 
that whatever left in the way 
of machine mentioned in the 
approximation after the Ordnance De- 
pertment completes taking what it 
wants, will be abroad. Colonel 
Lamar, who was formerly in charge of 
the machine-tool section of the Office 
of the Director of Sales, was sent to 
France by Mr. Hare about six weeks 
ago, to ascertain the exact machine- 
tool situation abroad, and he returned 
to Washington with this information 
on July 9. 


is over 


tools 


sold 


Representatives Appointed by the 
Ohio Controller Co. 

The Ohio Electric and Controller 
Co., 5900 Maurice Ave., Cleveland, 
Ohio, has appointed as its representa- 
tives, the following firms: 


The Iron and Steel Equipment Co., 
1502 First National Bank Building, 
Pittsburgh, Penn.; Williams, Beasley 
Co., 343 South Dearborn St., Chicago, 
Ill.; Linn O. Morrow, 707 Franklin 
Trust Building, Philadelphia, Penn.; 
J. W. Dopp & Co., 18 Columbia St., 


Detroit, Mich.; Kelly, Powell, Ltd., 403 
McArthur Building, Winnipeg, Can.; 
Wonham, Bates & Inc., Do- 
minion Express Building, Montreal, 
Can.; Shook & Fletcher Supply Co. 
Birmingham, Alabama 

Wonham, Bates & Goode, Inc., 17 Bat- 
tery Place, New York city—London, 
Paris, Havana and Rio de Janeiro. 

Mitsui and Co., Broadway, New 
York—Japan, China, Philippine Islands 
and Honolulu. 

Gustav Neilson, A/S Christiania, 
Norway, Sweden and Denmark 


Goode, 


65 


Booklet for Electric Hoist 
Operators 


The regular monthly meeting of the 


Electric Hoist Manufacturers’ ‘Associa- 
tion was held on June 27, at 9 East 
40th St. A booklet on “Facts for 


Operators of Electric Hoists” prepared 
by the engineering committee is avail- 
able to all interested by applying to the 
secretary, W. C. Briggs, 30 Church St., 
New York City. 


parks 
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Public Hearing on Bills Relating 
to Patent Office 


The House Committee on Patents 
began public hearings on July 9 on 
three bills relating to the Patent Office. 
One of these bills proposes to establish 
a United States Court of Appeals. The 
second bill would reorganize the Patent 
Office, remove it from the the control 
of the Department of the Interior, and 
create an independent bureau to be 
known as the Patent and Trade-Mark 
Office. The third measure proposes to 
revise the salaries and create addi- 
tional department heads in the patent 
All three measures. are 
by the National Researcl 


service. 
fostered 
Council. 

One of the first to testify before the 


Committee, of which Representative 
Nolan is Chairman, was Fred T. Fish, 
of Boston, a patent attorney, who 
urged the separation of the Patent 


Office from the Department of the In- 
terior. Many other patent attorneys 
and other experts are expected to pre 
sent arguments to the Committee, and 
the presentation of arguments has 
been placed in the hands of Mr. Pri 


dell, Secretary of the National R« 
search Council. 
It is understood that the Committee 


is willing to hear anyone interested, 
and that the Committee to 
itself the right to amend the bills which 
were drawn by the National Research 
Council. 


reserves 


Rochester Firms Incorporated 

A certificate of incorporation has 
been issued by Secretary of State F. 
M. Hugo to the Iranout Collet Manu- 
facturing Co., Inc., Rochester, N. Y.. 
te conduct business of designing and 
making tools, mechanical engineering, 
The capital stock is $15,000; the 
directors are James F. Lobbett, Frank 
Tardler and Reisinger. The 
Shur Products, Inc., of the same city, 
was also granted a certificate to manu- 


etc. 


George 


facture and sell automobile parts. The 
directors are Charles S. Rauber, Her- 
man W. Hamilton and Gilbert E 


Barber, all of Rochester, N. Y.., 
capital stock is $10,000. 


and the 


Sales of Surplus War Materials 
The Director of Sales announces that 
of surplus war materials made 
during the week ended June 20 ag- 
gregated $33,678,692, which was nearly 
three times total realized from surplus 
stocks disposed of during the preceding 
week. Increase in sales figure was at- 
tributable to sales by Surplus Property 
Division of large stocks of wool at auc- 
tions held in Boston, from which a total 
of $27,152,398 realized 


sales 


was 
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Norton Grinding Co. and Norton 
Co. Merge Business 

The business of the Norton Grind- 
ing Co. has been merged into that of 
the Norton Co., Worcester, Mass., and 
the name of the former company, asso- 
ciated all over the world with precision 
vrinding machines, will disappear com- 
pletely. 

The business of the two companies 
was so closely associated, both in own- 
ership and in the affiliated nature of 
their products, that centralization of 
effort was considered a natural conse- 
quence. 

The Norton Co. has acquired a con- 
trolling interest in the Hiroshima 
Grinding Wheel Co., Hiroshima, near 
Kobe, Japan, a business which was 
established some years ago by the F. 
W. Horne Co., dealers in machinery 
and manufacturers’ supplies. The 
plant will supply the Norton Co.’s 
trade in the Far East. It is also an- 
nounced that the company has 
lished sales agencies with native houses 
in foreign countries, including Eng- 
land, France, Belgium, Italy, Holland 


estab- 


and Denmark, and similar connections 
will be made immediately in Sweden 
and Norway. All of these countries 


have been visited frequently during the 
past few years by W. LaCoste Neilson, 
of Leicester, England, one of the new 
vice presidents and the foreign man- 
ager. The Norton Co., in its formal 
announcement of the change in policy 
in connection with the Norton Grind 
ing Co., states: 

“In meeting this change and in plan- 
ning for the larger success of the com- 
bined business of the two companies, 


some reorganization has taken place 
in the active executive offices of the 
Norton Co. George I. Alden, who has 


been president of the Norton Co. since 
tae death of the late Milton P. Higgins, 
its first president, will be chairman of 
the board. Charles L. Allen becomes 
president and general manager; Aldus 
C. Higgins, treasurer and general coun- 
sel, and George N. Jeppson, secretary 
and works manager. 

“Two new offices of vice president 
have been created, one to be filled by 
W. LaCoste Neilson, Leicester, Eng- 
land, vice president and foreign man- 
ager, the other by Carl F. Dietz, vice 
rresident and general sales manager. 

“The board of not 
changed and consists of the following: 


directors is 


George I. Alden, Aldus C. Higgins, 
John Jeppson, Charles L. Allen, 
George N. Jeppson and R. Sanford 
Riley. 

“The sales departments of both com- 
panies will be conducted under Vice 
President Carl T. Dietz, Herbert 


Duckworth being sales manager of the 


grinding-whee! department and Howard 
W. Dunbar, sales manager of the 
grinding-machine department. C. O. 
Smith assumes the newly created posi 
tion of consulting sales engineer to Mr. 
Dietz. Henry Duckworth is controller 
of the company, in full charge of the 
accounting.” 

Announcement was also made of the 
decision of Ross C. Purdy to leave the 
exclusive employ of the Norton Co. to 
become consulting engineer with head 
quarters in Buffalo. The Norton Co 
has, however, secured Mr. Purdy’s ex- 
clusive the abrasive and 
refractory fields, and he 
sulting ceramic engineer for the Nor 
ton Co. 

Lewis E. Saunders of Niagara Falls, 
N. Y., manager of abrasive plants, will 
shortly move to Worcester, conduct- 
ing his former duties as well as those 


services in 


becomes con 


of research engineer and having his 
office at the main works in Worcester. 
The sales force of the Norton Co. 


which gathered last week from all over 


the United States and from abroad, 
was enthusiastic about the prospects 
and opportunities for the future. They 

increasing business in_ their 


report 
various territories. 


The Liberty Motor and Its Details 

The accompanying insert shows sev- 
eral views of what is perhaps our 
greatest development due to the war 
the Liberty motor. Regardless of 
origin and as is true in most cases of 
this kind, no single claim 
the credit; it was developed into a very 
reliable motor and also the only large 
motor to be manufactured in really 
large quantities. The flight of the 
NC-4 testifies as to its reliability 

The insert, prepared by B. Z. Reiter, 
shows the motor itself, details of the 
construction, and also gives many sug 


its 


source Can 


gestions as to repairs and replacements. 
The data on clearance are also of great 
value in motor and will prove 
suggestive to builders of all high-grade 


work 
motors. 


Two Plants Consolidated 
The Faultless Kerosene Engine plant 
of Kansas City and the Robinson Ma 
nure Spreader plant of Vinton, Iowa, 


have been consolidated and moved to 
Waterloo, Iowa, and will be known as 
the George B. Miller Manufacturing 


Co. The factory has been incorporated 
for $200,000. George B. Miller is the 
president, and DeForest Miller is the 


manager. A new factory 
building, 240 x 100 ft., is being erected 
and later a foundry building will be 
erected. The output of the factory is 
expected to be 10 engines per day and 
2000 manure spreaders a year 


business 


Trade Currents From Chicago and 
Cleveland Machine-Tool 
Districts 


Chicago Letter 


Surprise is expressed on all sides 
that so few of the great corporations 
are buying, as it is felt that a litth 
later on they may experience consid 
erable difficulty in getting prompt de 
Dealers, however, with plenty 
of business from small 
hand, and with stocks becoming rapidly 
and visibly depleted, are not worrying 


liveries. 
purchasers o1 


about this phase. For the time being, 
second-hand tools are not in as good 
demand as new stuff, but increasingly 
slow deliveries will undoubtedly drive 
buyers to second-hand tools before 
long 

SALE OF LARGE BENDING MACHINI 


A notable sale was that made by the 


Dale-Brewster Machinery Co., 547 
West Washington St., to the Laske 
Iron Works, 3201 South Lincoln St., 
Chicago, of an unusually large hori 
zontal bending roll. This machine will 


in. steel plate, 32 ft. 2 in 
will weigh, complete, 246, 
The upper roll is 30 in. x 32 
and may be raised 11 in. above 


handle a 1 
wide, and 
000 Ib. 
ft. 2 in. 
the top of the lowe being opel 
ated by a 50-hp. electri By the 
insertion of a special die, the machine 
press for forming 
The machine, which 
100-hp. motor, i 


Bros. of Sagi 


rolls, 


motor, 
may be used as a 
a trough in plates. 
will be driven by a 
being built by Wickes 
naw, Mich., and is said to be the largest 
ever erected in this section of the 
country 

The Ordnance Department, U.S. A., 
has announced the sale of 64 Standard 
Amalgamated lathes, 
a portion of the equipment of Cribben 
Co.’s shell plant which wa 


shell these being 


and Sexton 


prevented from starting operations by 


the signing of the armistice Sealed 
bids covering these lathes will be 
opened July 21 by the Committee on 


and Equipment, Chi 
Board, 155 East 
As no practical 
it is prob- 
will 


Sale of Building's 


cago District Salvage 
Superior St., Chicago 


them 
submitted 


can be found for 


only bids 


use 
able the 
a scrap 


be or 


basis 


Cleveland Letter 


While the good closing of June 1 
not reflected in the amount of business 
being placed in the machinery market 
here during the first part of July, i 
the opinion of leading manufacturers 


and dealers in machinery and machine 


tools, the present rate continued will 
make for a total volume of business fo 
July in excess of any normal month for 
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the time of year. This is due, they 
point out, to the larger amount of 
small equipment and tools being pur- 
chased, rather than to any few large 
orders. 

The most significant development 
from the Cleveland point of view is the 
decision of France to remove the re- 
strictions upon the importation of ma- 
chinery into that country. Several 
large interests here see in this action 
a good opportunity for all machinery 
manufacturers in this country, and 
this in spite of the fact that France 
has increased the import duty on this 
form of material or equipment. Ever 
since the need of France for all man- 
ner of merchandise and equipment for 
making it became apparent with the 
devastating effects of war, there has 
been much speculation here as to the 
amount of competition this would make 
between French and American pro- 
ducers. It is now believed that the 
real competition will be between Eng- 
land and the United States in seeking 
entrance into France with their prod- 
ucts. This is looked upon by Cleveland 
interests as a good thing for both this 
country and England, for in it they see 
the development of the best efforts of 
producers in both countries. The move 
by the French government is_ rec- 
ognized here as one that will make 
for hardship upon the French manu- 
facturer but will at the same time make 
for increased revenue for the govern- 
ment. 

INQUIRIES FROM ABROAD FOR 
EQUIPMENT 

The local trade also is having its at- 
tention directed toward other foreign 
countries by the receipt of inquiries 
for large equipment for use abroad. 
Japanese interests are again feeling 
their way here, and while these plans 
are purely tentative at the moment, 
some large orders in the not too dis- 
tant future are expected to be placed 
in Cleveland. From Christiania, Nor- 
way, comes an inquiry for track, spike, 
wood screw and similar machinery, 
which, from present information, seems 
to be required for use in dock build- 
ing at that city or other points in the 
Scandinavian country. 

Actual business closing now is con- 
for the most part, however, to 
the immediate Cleveland district, al- 
though many general manufacturing 
and automobile interests now are com- 
ing forward for additional tools and 
machines to round out their plants in 
northern Ohio, western Pennsylvania, 
western New York and eastern Michi- 
gan. Milling machines constitute much 
of this new business. 

Complaint again is heard from some 
manufacturers here over the large 
amount of second-hand machinery 
available, but dealers who are inter- 
ested in these lots point out that this 
is being rapidly absorbed, so that in a 
comparatively short time there will be 
no more than a normal amount of this 
equipment changing hands, thus open- 
ing the way for more liberal outlet 
for the new equinm 


fined 
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Edward N. Hurley Resigns 

Edward N. Hurley, Chairman of the 
United States Shipping Board, an- 
nounced, July 10, that he had tendered 
his resignation to the President and, 
after a rest of two months, would de- 
vote his energies to assisting the small 
manufacturers of America toward suc- 
cessful business methods. 
the New York World. 

The President accepted Mr. Hurley’s 
resignation, paying a high tribute to 
his service to the country in its critical 
period. He named as his successor 
Judge John Barton Payne of Chicago, 
who has been General Counsel for the 
United States Railroad Administration 
since its organization early last year. 

In explaining his plans, Mr. Hurley 
said that after Aug. 1, when his resig- 
nation becomes effective, he will take 
a two-months rest at his farm in IIli- 
He added: 


nois. 

“After that I will be an ‘industrial 
doctor.’ I know the industrial and 
financial troubles of the small manu- 


facturer. I began as one myself. I 
have been through the barbed wire 
entanglements, over them and under 








Vol. 51, No. 3 


2 —_——$—_ ee oo 


— " 


| Trade Catalogs | 


atid 
] 













| 





——_——_————— — — — 2 
Baily Electric Furnaces. Electric Fur- 
nace Co., Alliance, Ohio Booklet 5-b.; pp 


24. This booklet attempts to answer ques 


tions that relate to fuel cost, reliability 
of essential furnace parts, foundry con 
ditions, quality of metal producers and 
comparative meta! losses. It is sent free 
upon request 

Chain Drives. Morse Chain Co., Ithaca, 
N. Y. Pamphlet, the purpose of which is 
to present to textile engineers a_ short 
Synopsis of the general subject of chain 


driving. The company designs chain drives 


best suited to the service required. 
Directions for Treatment of O. N. High 

Speed Steel. Onondaga Steel Co., Inc: 

Syracuse, N. Leaflet and poster. Colo: 


plates are given showing the various colors 
of steel for different temperatures Direc 
tions are also given with each color plate, 
explaining the amount of heat required and 
other valuable data that should be useful 
in heat-treating operations. 

Seamless Mechanical Steel Tubing. Edgar 
T. Ward's Sons Co., Boston, Mass. Catalog 


No. 0-3; pp. 24; 5% x 8% in.; describing 
how extensively seamless steel tubing is 


used for various mechanical and enginee1 
ing purposes. This catalog also contains 
various tables and price list 

Leather Beltings 
Schieren Co., Cliff and Ferry 
York Catalog No. 10; pp. 40; 6 x 9 in 
It explains how the company’s process 
preserves leather and keeps the fiber intact 
A complete line of the company’s products, 


Chas. A 
Sts., New 


Schieren 



































them, and I am going to give others such as plain and link belting, rawhide 
the benefit of my experiences.” rope, lacing, belt cement, dressing, etc 
. are described and prices given 
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CHARLES B. CHASE—Will anyone 
knowing the present address of Mr. American Foundrymen’s Association. An- 
Chas lenee @ MEPS ith this nual convention and exhibit will be held in 
1ase please communicate witn 1S Philadelphia the week of Sept. 29, 191! 
1903 Mr. Chase was a con- C. E. Hoyt, secretary, 111 W. Monroe St 


office? In 
tributor to the American Machinist 

Capt. F. R. MEap, recently dis- 
charged, and formerly head of the 
gage section, Inspection Division of the 
Ordnance Department, has accepted a 
position as Eastern representative of 
the Wilton Tool and Manufacturing 
Co., Boston, Mass. 

ARTHUR JENNER, formerly of the 
Noiseless Typewriter Co., Marlin Arms 
Co., and American Can Co., has re- 
turned to the Noiseless Typewriter Co. 
in the capacity of superintendent. 

EDWARD A. BANNING, formerly with 


the Jacques Manufacturing Co., Chi- 
cago, Ill, has been appointed chief 


chemist in the laboratories at the Hart- 
Parr Co., Charles City, Iowa. 


C. M. PRENDERGAST, general super- 
intendent of the Briscoe Motors Co., 
Jackson, Mich., has resigned and is 


now associated with the Auto-Body Co., 
Lansing, Mich., in a similar capacity. 

H. E. Henry has resigned his posi- 
tion as general sales manager for the 
Fulflo Pump Co., and has taken a 
position as sales and advertising man- 
ager for the Michigan Machine Co., 
Detroit, Mich. 

Corp. WILLIAM A. NUGENT, who 
served during the war in Company I, 
2ist Engineers, has returned from 
France, and has resumed his duties 
with the Independent Pneumatic Tool 
Co. as traveling representative. He 
has been assigned to his old territory 
in Indiana. 


Chicago, Ill 


The American Steel Treaters’ Society 
will hold its annual convention and ex 
hibition at the Seventh Regiment Armory 


Ill., Sept. 1 AL. J 
St., Chicago, DIL, 
the exhibit committee 
Boston Branch, National 
Association. Monthly 
Wednesday of each month. 


Murphy, 154 
is chairman of 


Chicago, 
East Erie 


Metal Trades 
meeting on first 
Young's Hotel 


Donald H. C. Tullock, Jr., secretary Room 
41, 166 Devonshire St., Boston, Mass 
Electric Hoist Manufacturers’ Associa 
tion Monthly meetings at the offices of 
the Yale & Towne Manufacturing Co., 9 
East 40th St.. New York City. Secretary 
W. C. Briggs, Shepard Electric Crane and 


Hoist Co 

Engineers’ Club of Philadelphia. Regu- 
lar meeting the third Tuesday of the month, 
with the exception of July and August 
Lewis H. Kenney is the chairman of com- 
mittee on papers 


of Western Pennsy]- 
third Tuesday ; 
Elmer K 
Pitts- 


Engineers’ Society 
vania Monthly meeting, 
section meeting, first Tuesday 
Hiles, secretary, Oliver Building, 
burgh, Penn 


The 
smith's 
convention 
The location of 
will be announced 


International Railroad Master Black- 
Association will hold its annual 

in Chicago Aug. 19, 20 and 21 

the meeting in Chicago 
later 

Association. 


Philadelphia Foundrymen's 


Meeting first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn., 
Howard Evans, secretary. Pier 45, North 
Philadelphia, Penn 

Roéhester Society of Technical Drafts- 


Monthly meeting, last Thursday. O 
secretary 857 Genesee 


men 
L. Angevine, Jr., 
St.. Rochester, N. ¥ 


Club of 
Satur- 
New 


Superintendents’ and Foremen’s 
Cleveland Monthly meeting, third 
day Philip Frankel, secretary, 310 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
Ill Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August Edgar S. Nethercut is 
the secretary, 1735 Monadnock Block, Chi- 
cago, Illinois 
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Condensed-Clipping 


Clip, paste on 3 x 5-in. ¢ 


Milling Attachment, Cireular No. 2 
W. B. Knight Machinery Co., St. Louis, Mo 


“American Machinist,.”” July 3. 191% 
To be used as an attachment 
for the company’s milling and -—_—_—_— ~ 
drilling machines This device 
consists of a base upon which i | 
mounted a table of 15 in. i 


diameter, provided with four T- 
slots for bolting work The « 
cumference of the table is gradu 
ated in degrees, and may b 
clamped in any position by thie 
knurled-head screw The feed of 
the table is by a handwheel, but 
the worm of this drive may be 
easily thrown out of mesh and the 
table then turned by hand The 
base of the attachment has a rim which will collect the cutting 
oil and return it to the table of the milling machine. Diametet 
of table, 15 in.; T-slots, 4 in number, § in. wide; worm drive 
shaft collar graduated to second total height, 4 in.; net weight 
150 Ib 








lootholder, Adjustable, Spring-Head 


Universal Tool Holder Co., 1565 East 17th St., Cleveland, Ohio 
“American Machinist,” July 38, 1919 


The device is intended for 
light production and tool 


worl and is adjustable to £ ] 

any angle up to 90 deg. right | a & — | -- 
or left, the spring giving a A! aaa | Gh) 
smooth cut and decreasing 3 


the possibility of chatte w 
The shank and spring clamp 
are forged of nickel steel, tempered and polished, and the method 
of securing toolbits is such that they can be used down to 4 in 
in length. Thin parting tools made from old saw blades can also 
be held. The illustration also shows the method in which circula 
threading or forming tools may be held The single clamp holds 
-in. round, ,-in. square and ™& x j,-in. flat bits, as well as 
circular threading or forming tools on either side The spring 
clamp is in one piece, to prevent loss, and insure it being in 
proper alignment with the spring. The tool is made with a 3 x 


lyvr-in. shank, 6 in. long, and the shipping weight is 24 Ib 





Seale Clip 
w. J. B. Slide Ruler Clip Co., 43 Centre St., Springfield, Ma 


‘American Machinist July 3, 1919 


This seale clip is mad 
in two sizes, as shown 

No l for flexible 
scales from to 42 in 
wide and No 12 for 
scales yy in. thick, and 
from § to ji in. wide 
Each clip is made of a 
Single piece of spring 
steel, and can be easi 5 
adjusted for scales o1 
lifferent sizes by applying a slight pressure on the sides to e'o ¢ 
he clip or by applying the pressure on top to open the clip and 
make it wider The clips not only serve to prevent the loss of 
the scale while it is being carried in the pocket, but can be cor 
veniently used as a depth gage The clip is manufactured 
nickel finish 














Index Centers, No. 2 
W. B. Knight Machinery Co., St. Louis, Mo 
“American Machinist,” July 3, 1919 


For use on No. 2 and No 
milling and _ drilling machines 
The wormwiee! is 64 in. in diam- 
eter, and requires 40 revolutions 
of the index crank for one revolu- 
tion of the spindle The worn 
screw may be readily thrown out 
of gear when it is desired to ro- 
tate the center rapidly to see if 
the work is running true The 
equipment furnished with each set 
of centers consists of one No. 1! 
B. & S. taper cutter arbor, one in- 
dex chart, three index plates 
wrench and set of bolts for §-in 
slots. Swing, 13} in.: B. & S 
taper hole in spindle, No. 10; 
total length of bases when head 
and tailstocks are placed center to center, 17 in 














diameter of 
wormwheel, 64 in.; index crank makes 40 revolutions per revolu- 
tion of spindle; total weight, 75 Ib. 





Patented Aug. 20, 1918 


Equipment Now 148a 


Index of Equipment 


‘ards and file as desired 


Drilling Machine, 25-In, Back-Geared 
Buffalo Forge Co., Buffalo, N. Y¥ 


“Americar ! st Ju 


Height, 8 in.; capacity, up to 14 i to 

t center, 25 in.; maximum distance betwee 
and spindle, 442 in maximum dis 

ince from table to spindle, 31 in.; trave 
of spindle, 144 in diameter of table, 21 ir 
size of tight and loose pulleys, 10 x 3 it 
speed of drive pulleys, 300 r.p.m diamet« 


of cone pulley {to 10 in. : feeds, four, 0.00 
1007, 0.009 and 0.016 in per spindle revolu 
0 taper in spin Morse ) > or 4 

weight with whee ind automatic feed 


stop 1550 Ib 











Toolholder, ‘‘Agrippa” 
J. H. Williams & Co., Brooklyn, N. ¥ 


«\ new il 
screw pattern toolholder 
has recently been adde¢ 


Tie 0 ‘ 


to the line ot \grip 
pa” toolholders alread 
being manufactured 
‘hese new holders ar 
made With a straight 
shank or with eiths 


eht- or left-hand off 
set They are made 
from drop-forgings, and 
are heat-treated to in 
sure maximum strength 





The cutter-holding channel is broached to Ze The ‘ i 
of alloy steel, heat-treated and hardened The cutters or toolbit 
ire made from high-speed bat teel with a diamond point 


mplete line of sizes is mads 


Engraving Machine—Model D 
Engravers and Printers Machinery Co., Sag Harbor, N. \ 
American Machini July 3, 191 


Of the routing type, having a rapidly 
revolving cutter driven by an electric 
motor, the machine being designed for 
the purpose of engraving in steel or 
other metals, or in ivory, celluloid, et 
The operator stands directly in fron 

here both the work and the maste) 


vVpe or models are placed Also, he 
can use both hands in operating the 
Stylus or tracer point, a feature that 
makes for more accurate work, as the 


danger of slipping from the guiding 


lines is lessened rhe revolving cutter 
is brought into contact with the worl 
LVvia root-operated pedal The ut ue 
feature of this machine lies mn the 
facility with which a letter may be en- 
gr ed it normal proportion, or ex 
tended or condensed fro the same 





model or master type 


Joolholders 
Fconomy Tool Holder C: 2 P Ave No Yo ‘ 





r t older is 1 ree t the Olders itself, the 
Se and the nut and a be arranged either straight r with 
right- or left-hand offset \nother advantage is that short tool 
bits can be used by placing another mal piece of ste of the 





ame size under the rear end of the vise In using toolbits of 
ordinary lengths, the whole length of the vise bears on the bit and 
is Said to prevent breakage Another feature claimed for the 
tool is that by reversing the bit the holder serves as a very cor 
venient means for holding the tool while grinding The holder 


are made in six sizes 
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IRON AND STEEL 


PIG IRON Quotations « mpiled by The Matthew Addy Co., as per Depart 
ment of Commerce Committee Schedule 
CINCINNATI 
No. 2 Souther! $29 a 
Northern B 7.55 
Southern © 8B 55 
NEW YORK rIDEWATER D ) 
Penna. 2X 51.90 
Virginia No. 2 31.15 
Southern No. 2 33.95 


BIRMINGHAM 
No. 2 Foundry 


PHILADELPHIA 


Eastern Pennsylvania No. 2 65 


Virginia No. 2 30.85 
Basi 29. 90 
qj For 29.90 
B t 31 85 
CHICAGO 
No. 2 Foundr al 27 25 
No. 21 iry, Soutl 31.75 
PITTSBURGH, INCLUDIN( REIGH HARGE FROM VALLEY 
No. 2 Foundry 8 15 
Basi 27 «15 
Besser 9 35 
STEEL SHAPES — 1! following | rices per 100 Ib. are for stru ral 
shapes 3 by | in. and larger, and n. and heavier, from jobbers’ ware 
houses at the cities ed 
New York Cleveland Chicag 
(ne { (nme Cine 
( \iontl \ Cu Year Current Year 
Ag \ Ago \g 
tural shapes $3.47 $4.07 $4 $3. 37 $4.20 $3.47 $4. 2 
Soft el bars 7 4 97 4.45 27 4 20 + 37 4 10 
Soft steel bar shapes. 3. 37 97 4.45 ] 4 20 37 4.10 
8 oft stecl bands 4.07 4.57 4.995 
Plates, } to lin. thick 3.67 42 + 49 3.57 4 20 $ 67 44 
I r ~ n plates the ex 01 
N ote For lesa than car t 4 100 It 
BAR IRON per 100 ied are as f 6 
Current >) ) \g 
Al aon $2.62 $ ( 
Warehouse, New \Y . 3.37 $ 7( 
Warehouse, Cleveland 3.22 4 If 
W urehouse, Cl ig 3 37 4 { 
STEEL SHEETS —The followlag are the pr n cents 
jobbers rehouse at the cities named 
N Y Cleveland ( 
EA0 ¢ - ac Sza< Ct Ome 
*Ne 8 black 4 3 37 62 6 495 >.27 6.42 >. 37 2 
*No. 26 black 4.2 7 2 6.395 °5.17 32. «5.27 42 
@N 22 and 24 black 42 22 47 ¢ 545 5.12 27 >. 22 37 
N 18 and 20 black 4 15 » 17 4 6 295 > 07 22 > 17 2 
No. 16 blue annealed 3 7 4 77 4 77 > 695 4.67 5 62 4.77 5.72 
No. 14 blue annealed + ¢ 4 67 4 67 > 595 4.57 52 4 67 6? 
No. 10 blue annealed 5.55 4 7 4 7 495 4 47 47 4 2 
*. 28 galvanized > 70 ¢ 74 6.62 7.67 6.72 7 
. 26 galvanized 4 ri 7.445 ¢ 2? 7 66.4 4 
No. 24 gal ¢ 7 7.295 6.17 22 6 23 
I 00 | for 25t 8 
) 4 d i% l va 
COLD DRAWN STEEL SHAFTING~— From » 
requiring at least 1000 f ize ( r quantit tn t ) 
foll nts | 
{ ’ ‘) Ve \ 
New Y | is | t pl 13 
Cle he f List 13 
( r v7 fF | a i 
DRILL ROD—Discounts from list price are as follows at the places 1 
boxtr Stand 
New Yor 45¢ 40% 
Cleveland 35 5 
Chicag 35¢ ie 
SWEDISH (NORWAY) IRON—The average price per 100 It ton 
lote ie 
Current One Year Age 
New Yort $25. 50-30 $15 00-19 
Ch land 20 00 20.00 
Chica 16.50 19 00 
Ir ivar of 50k isuall j 
Domestic iron (Swedish analveia) is Ny it 15. per ht 








WELDING MATERIAL (SWEDISH Priees are as follows in cents 
per pound f b. New York, in 100 1b. lots and over 
Welding Wire Cast-Iron Welding Rods 
, 4. vk. 2. oe & by 12 in. long 14. Of 
No. 8, 4 and N 10 | by 19 in. long 12.00 
i i by 19 in. long 10. oO 
Ne 12 25 50% +3. 00 by 21! in. long 10. 00 
J;, No. 14 and 
No. 18 Special Welding Wire, Coated 
0 } 33. Of 
i] 30. Of 
DD tic 20¢. for i5e. for jt , Rg OC 
MISCELLANEOUS STEEL—The following quotations in cents p. 
. e from warchouse at the places named 
New Yor! Cleveland Chicag: 
Current Current Current 
Openheartl yp ster he ‘ 7. 00 8.00 8. Of 
Spring steel (light) 10.00 11.25 11.75 
Coppered bes 8 00 8.00 7.07 
Hoop steel 4.07 4.75 4.07 
Cold-rolled str el 8 40 8.25 8.10 
Floor pla > 67 6. 00 5.92 
Note—For | i] 14 per 100 Ib 
PIPE—The | wil i for carload lots f.o.b. Pittsburgh: basing 
i of National Tube ¢ pipe, Cardry A. M. Byer’s Co. for iron, bot] 
lated Mar. 21. 1919 
BUTT WEE} 
Se Iron 
B ( nize Inche Biack Galvanized 
‘| 50 24 to! 394 234% 
4 40 
3 57}! 446 
LAP WELD 
2 0 ) 2 32 18} 
Ps to »3 41 2i to 6 344° 214¢ 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
i i 464° 2% ! 39 24 
rt} 9 
t | >> 43 
LAP WELD, ENT 1 STR (; PLAIN ENDS 
2 48 +7 33 20 
2; to 4 14° 40 2} 4 35 234 
44 to ¢ 0 9 $' to 6 34 22) 
} ( ind Chicago 
( Gal Gal 
j ' Black vanizx 
t ded 47 43 4 vit 44 
Ik to 6 in lded 4? 7° 45 30 3k 4) 
7 , ( | ‘ \ t list +1245 
Cast ir tand I siz 10 : 


~T 





MISCELLANEOUS METALS — Present and past New York 
ts per pound, Llot 


METALS 











ir I 
Cu Ons One Year 
Mionth Ago A pre 
( tr ‘ 17 15. 37! 26.00 
| ; nm } 0 50 72.50 96.00 
Li 40) >. 25 7.82 
S| 7.5 6 05 8 62) 
—] dl Is 
| ? > Ul 7.75 
/ 15 6. 2 7.50 
i pert nay vail, for I tor 
Yor cl d Chicag: 
° e j+ 
5E é6e2 Snot : Samat Of §xa 
( } ba 7.50 22 6 25 28 29 38.00 27.00 33 00 
Copper wire (carload 
ts) 24.00 23 00-28 41 00 26.50 35.00 23.00 33.00 
B heet 3 00 23.75-28 17 7 27. Of 37.00 21.50 31.50 
! pip 34 00 34 00 37 44 01 35.00 40.00 31.00 41 50 
Solder (half and half) 
" lots) 45 00 46 4 70.00 41 00 62.00 39 00 70.00 
( ' heets quoted above hot ad 16 og cold re 14 oz. and he ivier, 
id 1 lished takes Ie. per sq f xt for 20-ir vidt) und under; over 
20 iz ) 
BRASS RODS Th low * Quotations are for rut t mill. 100 It ne 
‘ er sarehoust net xtra 
Current (me Year Aga 
Mill $19.00 $32 2 
New Y 21.50 34.25 
cl ur 24.00 35.00 
‘ ore 24 00 29 { 
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) f|Shop_ Materials and Supplies 


ZINC SHEETS —T!« following price 
Carload lots f. o. b. mill 


In 

Cur 

ent 
Cleveland 12.95 
New York 12.00 
Chicago 16.50 


ANTIMONY —Chiness and tapsnes 


for spot delivery, duty paid 


New York 
Chicago 
Cleveland 


OLD METALS ~—! he following are 
per pound: 


New 

Current 

Copper, heavy and crucible 16.50 
Copper, heavy and wire 15.25 
Copper, light and bottome 13.25 
Lead, heavy 4.62' 
Lead, tea 3.75 
Brass, heavy 9.75 
Brass, light 7.75 
No. | vellow brass turnings 8.75 
Zine 4.25 


ALUMINUM The following prices 


for remelting (1-15 ton lots),per Ib 


lots and over: 
New York 


Chicago 
Cleveland 


BABBITT METAL W are house pr 


New Yerk 
Cur One 
rent Year Ago 
Best grade.... 87.00 125.00 
Commercial 42. 00 70.00 


COPPER BARS from warehouse sel 


s in cents per pound prevail 


‘ 11.00 
Casks— -Broken Lots 
One Cur One 
Year Ago rent Year Ago 
18. 50 13.30 18. 40 
16.50 13.00 17.00 
22.00 16.00 21.50 


brands in cents per pound 


in ton lots, 


Current One Year Ago 
8.37! 


10.00 
10.00 


15.00 
13.50 
16.00 


the dealers’ purchasing prices in cents 


No. | aluminum, 98 to 99°% pure, in ingots 


Y or} Cleveland 
One One 
Year Ago Current YearAgo Chicago 
23.50 18 00 24.00 17. 25 
22.50 17.50 23.00 16. 50 
20.50 14.60 21.00 15.50 
7.00 4.75 7.00 4.75 
>. 25 3.50 5.50 4.00 
14.75 12.00 16.50 16. 50 
11.00 9.00 12.50 10. 00 
13.00 >. 50 14.00 10 00 
>.75 4.50 6.50 5. 00 
ire from warehouse at places named 
New Yort Cleveland Chicage 
el 32. 00k 33% 


l as follows in cents per pound, for 


Current One Year Ago 
25.00 42.00 
28.00 38.00 
28.50 4. 50 


ice per pound 


- Cleveland - Chicago — 
Cur- One Cur- One 
rent Year Ago rent Year Ago 
79.00 108.00 75.00 100.00 
17.50 23.00 15.00 24.00 





NUTS —From warehouse at the vlaces 
ing amount is deducted from list 
Ne WW Yor 












SHOP SUPPLIES 


New Yerk prices will be revised in next weeks issue 


named, on fair-sized orders, the follow- 


Cleveland CI 


hicage 
Current One Current One Current Om 
Year Ago Year Ago Year Ago 
Hot pressed square $1.28 $2.50 $1.90 $1.40 $2.00 $1.05 
Hot pressed hexagon 1.08 2.50 1.90 1.20 2.00 85 
Cold punched hexagon. 3.25 2.50 1.90 75 1.30 1.00 
Cold punched square 2.70 2.50 1.90 75 1.30 1.00 
Semi-finished nuts sell at the following discounts from list price 
Current One Year Ago 
New York 50-10 40°; 
Chic Ago 50°, 50 
Cleveland 0-10-10 60 
MACHINE BOLTS Ware! liseounts in the following cities 
New York Cleveland Chicago 
} by 4 in. and smaller 50- 10° 50°; 50—10° 
Larger and longer up to 14 in. by 30 in 40--10°; 40° 40-10 
WASHERS Fron varchouses at the places named the following tis 
deducted from list price 
For wrought-iron washers 
New York $1.25 Cleveland $3.50 Chicago $2.25 
For cast-iron washers the base price per 100 Ib. is as follows 
New York $6. 00 Cleveland 5 Chicago $4.00 
CARRIAGE BOLTS From warehouses ut the plaees named the 
discounts from list are in effect 
New York Cleveland Chi > 
} by 6 in. and smaller 50-10 40-5 0 
Larger and longer up to | in. by 30 in 45- 3%, 371" 0-5 
COPPER RIVETS AND BURS sell at the following rate fri var is 
——— Rivets ei 
Current One Year Ago Current One Year Ago 
Cleveland 25% List plus 10 10 List plus 10% 
Chicago 10, List price 10 List price 
New York 40 20°% from list ry 105% from list 






RIVETS—The following quotations are allowed for fair-sised orders fro: 


warehouse 


New York Cleveland Chicas 
Steel 4 and smalk 65 60- 5° 45% 
Pinned o> 60 1% 40°, 
Boiler, {, ij, 11 liameter by 2 in. to 5 in. sell as follows per 100"lb 
New York...$4.72 Cleveland... $4.00 Chicago $4.87 Pittsburgh...$4.65 
Structural, same sizes 
New York $4.82 Cleveland $4 10 * Chicago $4.97 Pittoburgh...$4.75 





MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 


from warehouse in 100-Ib. lote is as follows 





New York Cleveland Chicago 

Copper 34.00 35.00 32.00 
Brass 33.00 35.00 31.00 
lor immediate stock shipment 3c. is usually added 1¢ prices, of course, vary 


with the quantity purchased. For lots of less than 100 tb. , but not less than 75 Ib . 
the advance is 2c.: for lots of k that ra 75 lb., but not less than 50 Ib., the advance 
is 5c. over base (100-Ib. lots); for less than 50 Ib., but not less than 25 Ib., 10 
should be added to the base price; and for quantities of from 10 to 25 Ib. the 
extra is 25c.; less than 10 lb., add 35e 

Double above extras will be charged for angles, channel« and sheet-metal 


mouldings if ordered in above quantity he above extras also apply to brass 
rod other than standard stock sizes——stock sizes being considered as } up to 2 in 
inclusive in rounds, and } up to |} in., inclusive in square and hexagon-——all vary- 
ing by thirty-seconds up to | in. and by sixteenths over lin. On all shipments 


aggregating less than 100 Ib. there is usually a boxing charge of $1.50 


COTTON WASTE—The following prices are in cents per pound 


-~ - New York 

Current One Year Ago Cleveland Chicago 
W hite 13.00 11. 00-13.00 14.00 11.00 to 14.00 
Colored mixed 9.00 to 12.00 8. 50-12.00 11.00 9.50 to 12.00 


WIPING CLOTHS Jobbers’ price per 1000 is as follows 


134 x 133 134 x 204 

Cleveland 52.00 58.00 
Chicago 41.00 43.50 
SAL SODA sells as follows per 100 Ib 

Current One Month Ag One Year Ago 
New York ecoe $! 75 $! 75 $! 75 
Philadelphia 1.75 1.75 1.75 
Cleveland 2.75 2.75 2.40 
Chicago 2.0€ 2.00 2.25 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib 


Current One Month Ago One Year Ago 
New York $3.65 $3.65 $4.30 
Cleveland 3.62 3.62 4.60 
Chicago 4.12) 4 50 4.00 


COKE—The following are prices per net ton at ovens, Connellsville, and cover 
the past five weeks 


July 10 July 3 June 26 lune 19 June |2 
Prompt furnace $4.25 $4.25 $4.00 $4.00 $4.00 
Prompt foundry 5.00 5 00 4 50 4 50 4.50 


FIRE CLAY—The following prices prevail 
Current 


Ottawa, bulk in carloads er tor $8.00 
Cleveland 75-lb. bug 2.50 


LINSEED OIL—These prices are per gal 


—New Yor C'ley ind Chicago — 
Cur On Cur One Cur One 

! Year Ago nt Year Ago rent Year Ago 

Raw in barrels (5 bbl. lots) $2.15 $1.68 $2.15 $1.80 $2. 27 $1.74 
§-gal. cans 2 28 1.78 » 40 1.95 2.47 1.94 


WHITE AND RED LEAD —Base price per pound 


—— Red _ White- 

Current ! Year Ago Current | Vear Ago 
Dry Dry 
Drv In Onl [rs In On! and and 
In Oil In Oi! 
100-Ib. keg 13.00 4 50 12.15 12.60 13.00 12.15 
25 and 50-lb kegs 13.25 4.75 12.40 12.85 13.25 12.40 
124-lb. keg 13.50 » 00 12.65 13.10 13.50 12.65 
§-Ihb. ear 15.00 io 50 13.15 13.60 15.00 13.65 
I-lb. car 16.00 7.50 14.15 14.60 16.00 14.65 

500 Ih. lots less 10% discount: 2000 Ib. lots less 19-2127, discount 
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Metal Working 


TITTLE 


N. ¥.. New York (Borough of Bronx)— Mich., Detroit—The Cuyahoga Spring 
The F. Messinger Manufacturing Co., 432 Co. Brea Rd., has awarded the contract 
Austin Pl.. manufacturer of leather goods, for a 2 story, 80 x 146 ft. addition to its 
will alter’ its » story, 75 i ft plant. 
factory on Austin Pl. near 144th St Esti- 

n yh 2 -° 0 
-~ eens Ss — : ee 6, coe Steel Co., Butler St. and the Grand T. ank 

Conn., New Haven—The larkin-Carey N. Y¥., New York (Borough of Bronx) Ry., is h xy plans prepared by Raseman 
Realty Co., 166 Brewery 5t vill build 2 i Munnick, 260 E 140th St., will build , P, ‘ch., 1302 Penobscot Bldg., for 
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